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INTRODUCTION. 


The Monruty Wearner Review for March, 1902, is based | Chaves, Director of the Meteorological Observatory, Ponta 
on reports from about 3,100 stations furnished by employees Delgada, St. Michaels, Azores; W. M. Shaw, Esq., Secretary, 
and voluntary observers, classified as follows: Regular stations Meteorological Office, London; and Rev. Josef Algué S. J., 
of the Weather Bureau, 162; West Indian service stations, 13; Director, Philippine Weather Service. 
special river stations, 132; special rainfall stations, 48; volun- Attention is called to the fact that the clocks and self-regis- 
tary observers of the Weather Bureau, 2,562; Army post ters at regular Weather Bureau stations are all set to seventy- 
hospital reports, 18; United States Life-Saving Service, 9; fifth meridian or eastern standard time, which is exactly five 
Southern Pacific Railway Company, 96; Hawaiian Government, hours behind Greenwich time ; ; as far as practicable, only this 


Survey, 200; Canadian Meteorological Service, 33; Jamaica 
Weather Office, 160; Mexican Telegraph Service, 20: Mexican 
voluntary stations, 7; Mexican Telegraph Company, 3; Costa 
Rican Service,7. International simultaneous observations are 
received from a few stations and used, together with trust- 
worthy newspaper extracts and special reports. 


Special acknowledgment is made of the hearty cooperation | 


standard of time is used in the text of the Review, since all 
Weather Bureau observations are required to be taken and 
recorded by it. The standards used by the public in the 
United States and Canada and by the voluntary observers are 
believed to conform generally to the modern international 
system of standard meridians, one hour apart, beginning gon 
Greenwich. The Hawaiian standard meridian is 157° 30’, 


of Prof. R. F. Stupart, Director of the Meteorological Service 10" 30" west of Greenwich. The Costa Rican standard of ene 
of the Dominion of Canada; Mr. Curtis J. Lyons, Meteorologist is that of San Jose, 0" 36" 13" slower than seventy-fifth meridian 
to the Hawaiian Government Survey, Honolulu; Sefior Manuel | time, corresponding to 5" 36" west of Greenwich. Records of 
E. Pastrana, Director of the Central Meteorological and Mag- miscellaneous phenomena that are reported occasionally in 
netic Observatory of Mexico; Camilo A. Gonzales, Director- other standards of time by voluntary observers or newspaper 
General of Mexican Telegraphs; Mr. Maxwell Hall, Govern- correspondents are sometimes corrected to agree with the 
ment Meteorologist, Kingston, Jamaica; Capt. S. I Kimball, | eastern standard; otherwise, the local standard is mentioned. 
Superintendent of the United States Life-Saving Servias: | Barometric pressures, whether “station pressures’’ or “sea- 
Lieut. Commander W. H. H. Southerland, Hydrographer, level pressures,’’ are now always reduced to standard gravity, 
United States Navy; H. Pittier, Director of the Physico-Geo- so that they express pressure in a standard system of absolute 


graphic Institute, San Jose, Costa Rica; Capt. Francois S. measures. 


FOREOASTS AND WARNINGS. 


By Prof. E. B. Garriott, in charge of Forecast Division. 


Several storms of marked intensity moved from the United | Lake region during the 15th and 16th, and reaching the lower 
States coasts northeastward over the Canadian Maritime Prov- Lake region on the 17th; the cold wave covered the Atlantic 
inces, and advanced thence over the Atlantic in high latitudes. coast districts during the 17th. The snow fall was heavy and 
During the third decade of the month a succession of areas of the cold intense for the season in the States of the upper Mis- 
low barometric pressure whose centers passed north of Scot- souri Valley, and thence over the middle Rocky Mountain dis- 
land, caused high winds, low temperature, and rain or snow tricts. The highest wind velocities of the month occurred in 
over a great part of the British Isles and along the central connection with a severe storm which appeared on the north 
and north coasts of western Europe. In the United States Pacific coast on the Ist. On that date the wind maintained a 
energetic storms were numerous. Some of these storms moved velocity of over 100 miles an hour for several hours at Point 
rapidly inland from the north Pacific coast, and others first Reyes Light, Cal. During the closing days of March the tem- 
appeared over the Rocky Mountain and Plateau regions, and, perature continued low in the extreme southwest, and on the 
as a rule traveled rapidly north of east to the Atlantic coast. 25th a remarkable fall occurred in the mountain districts of Ari- 
The most important storm of the month appeared over Nevada zona, a minimum of —8° being recorded at Flagstaff. Ample 
on the morning of the 13th, and moved eastward to Colorado | warnings were issued in connection with the cold waves and 
by the morning of the 14th, where, at Denver, the barometer storms of the month in the central and northern districts, and 
reduced to sea level was 29.10 inches, with one exception the the occurrence of frost was successfully forecast in the South- 
lowest reading reached at that station during March in thirty | ern States. 
years. Moving north of east with a gradual loss of strength, The following report has been rendered by the Weather 
this storm reached Lake Superior on the 16th. The severest Bureau observer at Wilmington, N. C., relative to warnings 
cold wave and snowstorm of the month followed in its wake, issued in that section in advance of the cold wave of the second 
extending over the northern Rocky Mountain region and the decade of the month: 
middle and northern Rocky Mountain slope during the 14th, — ty connection with the severe freeze of this section on the morning of 
advancing over the upper Mississippi Valley and the upper the 19th instant every effort was made to get the warnings of damaging 


15——1 109 


| 
. 

| 

| 


110 


MONTHLY WEATHER REVIEW. 


Marca, 1902 


frosts out promptly to as many truckers as possible, and railroads enter- 
ing this city assisted by telegraphing the information to all their stations. 
An immense amount of growing stuff, strawberries, lettuce, etc., was 
protected, and the observer has been informed that many thousands of 
dollars were saved as a result of the warnings. 

In California no damage by frost was reported, and at the 
close of the month fruit trees were in better condition than is 
usual at this season. In the north Pacific coast States the 
month was unusually cool and heavy frosts were frequent dur- 
ing the last of the month. 

The month opened with destructive freshets in the rivers and 
streams of the Appalachian Mountain system, and during the 
last few days of the month destructive floods occurred in Mis- 
sissippi, Alabama, iia Tennessee, and Kentucky. 


BOSTON FORECAST DISTRICT. 

The weather of the month was unusually warm, with exces- 
sive precipitation, mostly in the form of rain, and a number of 
severe windstorms. Warnings were given of the approach of 
these storms.—J. W. Smith, Forecast Official. 


NEW ORLEANS FORECAST DISTRICT. 
March was unusually stormy, and warnings for high winds 
were issued on a number of dates. These warnings were 
timely, and no windstorms occurred without warnings. The 


cold waves and frosts of the month were also accurately fore- 
cast.—I. M. Cline, Forecast Official. 


CHICAGO FORECAST DISTRICT. 

Advisory messages for severe storms were issued from time 
to time to steamboat companies at the various ports on Lake 
Michigan where a winter service is maintained. A cold wave 
crossed the district from the 13th to the 17th. Warnings 
were sent well in advance of tl is cold wave, and were completely 
verified. In the Northwest the cold wave was accompanied 
by high winds and snow. Advices for these conditions were 
sent to railroads and other interests.—H. J. Cor, Professor. 


‘DENVER FORECAST DISTRICT. 

The feature of the month was the unusual number of storms 
that developed in this district. For only one, however, the 
the storm of the 14-15th, was it necessary to issue warnings. 
These warnings were fully justified in Colorado east of the 
foothills, in western, and the greater part of eastern Wyoming, 
and practically throughout the area specified west of the 
mountains.—F. H. Brandenburg, Forecast Official. 


SAN FRANOISCO FORECAST DISTRICT. 

The month was one of unsettled weather, with fairly fre- 
quent rain, although the total rainfall for the month was 
below the average. The month opened with one of the most 
severe storms experienced for some time in this section. At 
Point Reyes Light on March 1 a wind velocity of over 100 
miles was reported for several hours, with an extreme velocity 
of 120 miles. 

Light and heavy frosts occurred generally in California on 
the morning of March 4. Ample warning was given and no 
damage was done to fruit. The month passed without the 
usual injurious frosts. G. McAdie, Professor. 


PORTLAND, OREG., FORECAST DISTRIOT. 
The month was unseasonably cool but not unusually storm 
in this district. Sharp frosts occurred frequently in the North 
Pacific States from the 24th to the 30th, and they were almost 
without exception accurately forecast.—E. A. Beals, Forecast 
Official. 


HAVANA FORECAST DISTRICT. 

No general advices were issued during the month. On the 
5th the following was telegraphed all regular and display 
stations in Cuba: 

Fresh to brisk and occasionally high southwest wind, shifting to 
cooler brisk and high northwesterly, this afternoon and to-night over 
western Cuba, and over eastern Cuba during Thursday. 

A daily, except Sunday, wind forecast was furnished the 
captain of the port of Havana for the information of depart- 
ing vessel masters.— W. B. Stockman, Forecast Official. 


AREAS OF HIGH AND LOW PRESSURE. 
Movements of centers of areas of high and low preasure. 


| | “Ave 
First observed. Lastobserved. Path. velocity 
2 (8/8) § 2 
High areas, | om | Miles. Miles. Miles. 
p-m 4,625 | 5.5 841 35.0 
off p.m 33 1085) 8, a.m 3265 ; 3.725) 45 828 34.5 
53 | 108 | 10,a.m 47, 2,775) 4 617 | 25.7 
7,a.m.. 35 1220 Bam... 32) 6 3,600 40. 900 «387.5 
12, p.m 36 106 «17, a.m 47 3,575 4.5) 79) (33.1 
Wheas 15, p.m 113) 20am... 48 86 2675 45 504 «24.8 
Mean of 6 
Mean of 27.5 | 
Low areas, 
Ijpm..) 32) 81) 5Sam.. 47) 54) 2,100) 3.5 600 
3 120 Gam... 4 64 4400 45 978 40.8 
123| 45| 64) 3.750) 45 833 | 34.7 
9, p.m 37) 47 3,500 4.5 778 | 32.4 
W 12, a.m 122 l7,am 4s 6 3,950 5.0 70 8632.9 
I4,a.m.. 51 120 42 700 «621.0 700 | 29.2 
WE 19, a.m 37 14 2ipm.. 3 1,500 25 600) 0 
24, a.m 37) 114s 27, p.m 987) 1,550) 3.5 43) 
27,a.m..| 27 97 30, a.m. 5 | 67 2,20 4.0 7 31,2 
2,am.. 32) 100 lam.*. 48 | 68 1,975 3.0 658 27.4 
Mean of W 
Mean of 35.0 
| 
* April. 


For graphic presentation of the movements of these highs 
and lows see Charts I and IL. —Geo. E. Hunt, Chief Clerk, 
Forecast Division. 

- 
RIVERS AND FLOODS. 

During the early days of the month the ice in the upper 
Mississippi River moved out quietly, the dates at the various 
stations being as follows: At St. Paul, Minn., La Crosse, Wis., 
and Leclaire, Iowa, on the 9th; at Prairie du Chien, Wis., 
and Dubuque, Iowa, on the 11th; at Davenport, Iowa, on the 
5th; at Keokuk, Iowa, on the 4th, and at Hannibal, Mo., on 
the 5th. 

Navigation, however, was not generally opened as the early 
movement of the ice had not been anticipated. In the lower 
Mississippi the stages were much higher, owing to the Ohio 
River flood of the early days of the month and the torrential 
rains from the 26th to the 28th, but danger-line stages were 
not quite reached. The Missouri River, from the mouth of the 
Platte northward, opened generally from the 5th to the 12th, 
and the ice passed quietly down the river. For a few days, how- 
ever, gorges above Yankton, S. Dak., caused conditions to as- 
sume a very threatening aspect. Moderate water stages pre- 
vailed during the remainder of the month. 

In the Ohio River and the rivers of the East and South 
flood stages were the rule, particularly in the East, where the 
floods attained proportions such as, with but a single excep- 
tion, had never before been recorded. 
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On February 16 the depth of snow over the Ohio and the |The maximum stages averaged about 5 feet above the danger 


eastern river valleys ranged from 3 to 10 inches, while over 
the Allegheny Mountains as far south as North Carolina it 
was considerably greater. About the 22d of February indica- 
tions of higher temperatures were such that a general thaw 
seemed imminent over the entire section, and the following pre- 
liminary warning was issued from the Central Office: 

Conditions in rivers and mountain streams of Pennsylvania considered 
critical. Present conditions do not indicate cooler weather, and ice gorges 
may cause flooding of low-lying lands. 

During the 22d the indications of warmer weather and rain 
became more pronounced, and on the 23d a supplementary 
warning was sent as follows: 

Warmer weather indicated for next two days, with conditions favorable 
for rain Monday night. These conditions will be most favorable for a 
general breaking up of ice in the mountain rivers and streams of Penn- 
sylvania, western Maryland, and West Virginia. Notify all interests 
eoncerned that danger from flood in low-lying land is imminent. 

During the two succeeding days the high temperatures 
caused the snow to melt with great rapidity, and the water 
quickly found its way into the streams. A short time after 
this rain began to fall. It was heavy at times, and continued 
with but short intervals until nearly the middle of March. 

In the Ohio River not much damage was done, although the 
danger line was exceeded from Parkersburg, W. Va., to the 
mouth of the Kentucky River. The most critical situations 
were encountered at Pittsburg and along the Susquehanna, 
Lehigh, Delaware, and Potomac rivers. At Pittsburg the situa- 
tion for a whole week was most alarming. Lying between two 
large mountain rivers, both gorged with ice many feet in thick- 
ness, with the temperature rising, and rain frequently falling, 
it was impossible to foretell when the immense mass of ice 
would be released by the heat and rush down upon the city. 
If both rivers opened together, with a heavy rain, there would 
result a flood beyond all records, with enormous damage by 
ice and overflow, and very probably loss of life. Very for- 
tunately the ice moved out of the Monongahela River on the 
25th without gorging, greatly relieving the situation. That 
in the Allegheny River held until the 28th, when it also moved 
out on a rapidly rising river caused by melting snows on the 
mountains. From 8 a. m. February 28, to 6 p. m. March 1, 
the river on the Pittsburg gage rose from 13.1 feet to 32.4 feet, 
10.4 feet above the danger line. At 8 p. m. the waters began 
to recede. Beginning with the 22d of February, as before 
stated, warnings of the coming flood had been given, and they 
were repeated frequently, with more accurate details until all 
danger had passed. As had been expected, much damage was 
done to property that could not be moved; nevertheless, prop- 
erty to the value of millions of dollars was saved by care and 
removal, and the warnings were highly commended on all sides. 
The warnings issued on the Ohio River to its mouth, although 
predicting more moderate floods, also proved of great value to 
farmers and lumbermen, as indicated by the many letters of 
commendation and thanks that have been received. A pecul- 
iar feature of this flood was the prolonged crest below Parkers- 
burg, W. Va., due to the steady supply of water from the slow 
melting of the heavy snows of March 4 and 5. The Tennessee 
River contributed her usual quota to the flood history. Af- 
fected by the same general conditions that caused the Ohio 
and other floods of the East and South, the tributary streams 
rose rapidly on February 27 and 28, and on the latter date the 
head waters of the French Broad River were reported higher 
than ever before known. Warnings were promptly issued. 
They were repeated on March 1, and again on the 2d, with the 
information that a stage of between 36 and 38 feet might be 
expected at Chattanooga, Tenn. Lower Tennessee interests 
were also notified to this effect. The maximum stage reached 
was exactly 38 feet on the morning of March 4, being 5 feet 
above the danger line. The lower river warnings issued from 
Cairo, IL, were also in excellent season, and equally accurate. 


lines. The crest of this flood was also long drawn out, owing 
to the slow melting of the heavy snow of the 4th over the 
headwaters. At Johnsonville, Tenn., the river continued to 
rise for nearly ten days after the fall set in at Chattanooga. 
There was not much damage done below Knoxville, Tenn., but 
above that place the losses were very heavy. On the Knoxville 
division of the Southern Railway the damage to roadbed and 
bridges alone amounted to from $200,000 to $250,000. 

In the upper Cumberland River the stages ranged from 10 
to 15 feet above danger lines, with a maximum stage of 65 
feet at Burnside, Ky., being 3 feet above the previous record 
of 62 feet on March 31, 1886. In the lower river the stages 
were lower, averaging about 5 feet above the danger lines. 
The Susquehanna, Lehigh, and Delaware floods were the 
greatest of this period. As no river service is maintained on 
the two latter rivers, no detailed report can be given as to 
the damage. The flood was the greatest for a generation. 
An inspection over one month afterward of the territory cov- 
ered afforded unmistakable evidence that the damage must 
have been most appalling. It is impossible to give any esti- 
mate in figures. The railroads lost many millions, and the 
losses of each individual community along the rivers ranged 
from thousands almost to millions of dollars. The following 
is an extract from a report on the Susquehanna flood: 

The flood of March 2, 1902, was the fourth in point of magnitude that 
has occurred in the recorded history of the Susquehanna River. Con- 
sidered from the standpoint of the amount of damage done to property, 
it probably stands second, if not first, inimportance. The greatest flood 
on record, that of 1889, occurred on June 2, and consequently there was 
no iee to add to the damage done by the high water. It is probable that 
the damage done by the ice which came down on the flood of March 1 
and 2 was greater, especially at Harrisburg, Pa., than in any flood during 
the past hundred years. * * It is impossible to express in figures 
the amount of damage done, as the extent of the havoc caused by the 
high water, ice, and logs is so widespread and affects so many people 
and industries that it can never be determined. If the value of the 
property damaged and destroyed by this flood could be stated in dollars, 
it is probable that the amount would be so enormous as to be almost 
beyond belief. 

The flood in the Potomac did not attain more than moderate 
proportions below the mouth of the Shenandoah River, and 
the damage was comparatively slight. The stages, however, 
were the highest since the famous flood of June 2, 1889. In 
the vicinity of Washington, D. C., the breaking of the ice by 
a fleet of steamers prevented a severe flood that must have 
otherwise resulted from gorges that would have formed at 
the Long Bridge. Along the upper Potomac, including Har- 
pers Ferry, W. Va., the conditions were much different, and 
there was great destruction of property, especially of railroad 
beds and bridges. At Cumberland, Md., no trains arrived 
from the East for sixty hours, and much of the business por- 
tion of the town was inundated. The old Chesapeake and 
Ohio Canal suffered severely from washouts of its towpath 
and breaks in its dams. At Harpers Ferry on the evening of 
March 1 communication in the down town districts was pos- 
sible only in boats. 

The James River flood crested at 19 feet at Richmond, Va., 
on March 2, 7 feet above the danger line. Its coming had 
been foretold at the proper time, and no damage resulted that 
could have been averted. The docks and lower floors of ware- 
houses near the river were flooded, street car service was inter- 
rupted and river traffic brought to a standstill. The flood 
continued until the morning of Mareh 4. 

The Roanoke River was above the danger line from February 
26 to March 4, inclusive, with a maximum stage of 38.9 feet — 
at Weldon, N. C., on March 1, 8.9 feet above the danger line. 
Warnings for a 40-foot stage were issued on February 25, a 
very close approximation of the stage actually reached. Sup- 
plementary warnings for the moderate flood in the Cape Fear 
River were also issued on February 28. 

The first warnings for the South Carolina floods were issued 
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on February 25 for flood stages in the Great Pedee and Wa- a rise of about 1 foot a day until the crest was reached. The 
teree rivers, and the danger lines were passed on the follow- | direct loss to buildings, stock, and movable property was 
ing day. There was a slight recession on the 27th, but ad- small, as the warnings were timely and widely distributed, 
ditional heavy precipitation on the last two days of the month but the losses of crops and fruit lands caused by the escape 
necessitated a supplementary warning on the 28th that a of the waters through broken levees were very large. 

second flood was following close upon the first, and thata There was still another flood over the southern rivers during 
further rise might be expected by March 1. Warnings for the | the closing days of March, continuing into the first few days of 
lower rivers were issued when necessary, including a well April, and general warnings were once again in order. Over 
verified general forecast that the high water in the lower the middle portion of the Tennessee River great damage was 
Pedee and the Santee rivers would continue until March 15. | done. At the Muscle Shoals Canal the loss to the Government 


The Savannah River flood lasted from March 1 to 3, inclu- 
sive, with a maximum stage on the Ist, at Savannah, Ga., of 
34.6 feet, 2.6 feet above the danger line. Warnings of a 34- 
foot stage were issued on February 28. The warnings for the 
Chattahoochee River were also issued on this day, and the 
stages ranged from the danger line of 20 feet at Westpoint, 
Ga., to 16 feet above at Eufaula, Ala. 

The first practical flood work of the new Macon, Ga., river 
district resulted in a saving of about $125,000 to the various 
business interests along the Oconee, Ocmulgee, and Altamaha 
rivers. The first warnings were issued on the evening of Feb- 
ruary 27, and they were continued almost daily until the flood 
wave had receded. The warnings were accurate and well 
timed, and the service has been the subject of much favorable 
comment from those interested. 

The first warnings for the Alabama River district were 
issued on February 27, and second ones on the 28th for still 
higher stages. That the warnings had the desired effect is 
evidenced from the following comment published in the Mont- 
gomery, Ala., Advertiser of March 4, 1902: 


When it is remembered that the stages were quite low when the local 
office of the Weather Bureau issued its flood warnings, and that its esti- 
mates so well in advance of the flood crest have been so accurately veri- 
fied, it increases the general confidence in this feature of the Bureau's 
work, which is of direct interest to various important interests along the 
rivers. As the milling, live stock, and lumbering interests alone that 
are affected by the floods in the Coosa and Alabama and tributaries ap- 
proximate well up in the millions in value, the importance of such timely 
and well-distributed warnings can be appreciated. 


Other press notices were equally commendatory. 

The stages in the Tombigbee and Black Warrior rivers were 
several feet above the danger lines without unusual incident. 
Warnings were issued on February 28. 

On the Pacific coast the crest of the Sacramento River flood 
reached the city of that name on March 1, with a stage of 
28.2 feet, 3.2 feet above the river danger line. A warning of 
this rise was issued on February 25, and thereafter there was 


works was about $150,000, and navigation will be suspended 
until repairs can be made. It is estimated that the total losses 
in the State of Tennessee by the floods of the month were 
$5,235,000, and 25 lives were reported as lost. In the south 
Atlantic rivers the later floods were not pronounced, but in Ala- 
bama and Mississippi they were abnormal, ranging generally 
from 13 to 20 feet above the danger lines. At Montgomery, Ala., 
the Alabama River reached a stage of 47.8 feet, 12.8 feet above 
the danger line, while at Tuscaloosa, Ala., the Black Warrior 
River reached a stage of 55.6 feet, 20.6 feet above the danger 
line. The damage resulting from this flood was very heavy, 
particularly in the central portion of the State of Alabama. 
Much land was badly washed and the railroads suffered 
severely. The estimated losses amount to over $300,000. In 
eastern and southern Mississippi the destruction, as shown by 
press despatches, was even greater, though no reliable esti- 
mate could be obtained. 

On March 10, 1902, the river and flood service of the new 
Knoxville, Tenn., district was inaugurated with territory com- 
prising the Holston and French Broad rivers and their tribu- 
taries. The special river stations of the district are located 
at Bluff City and Rogersville, Tenn., on the Holston River, 
and at Marshall, N. C., and Leadvale and Sinking Springs, 
Tenn., on the French Broad River. In addition to these, rain- 
fall stations are also operated at Elizabethton, Greenville, and 
Newport, Tenn., and Mendota, Va. 

The highest and lowest water, mean stage, and monthly 
range at 139 river stations are given in Table VII. Hydro- 
graphs for typical points on seven principal rivers are shown 
on Chart V. The stations selected for charting are: Keokuk, 
St. Louis, Memphis, Vicksburg, and New Orleans, on the 
Mississippi; Cincinnati, and Cairo, on the Ohio; Nashville, on 
the Cumberland; Johnsonville, on the Tennessee; Kansas City, 
on the Missouri; Little Rock, on the Arkansas; and Shreve- 
port, on the Red.—H. C. Frankenfield, Forecast Official. 


CLIMATE AND OROP SERVICE. 


By James Berry, Chief of Climate and Crop Service Divison. 


The following summaries relating to the general weather 
and crop conditions are furnished by the directors of the 
respective sections of the Climate and Crop Service of the 
Weather Bureau: 


(Temperature is expressed in degrees Fahrenheit and precipitation in inches and 
hundredths. } 


Alabama.—The mean temperature was 55.1°, or about normal; the high- 
est was 82°, at Bermuda on the 25th, and the lowest, 17°, at Valley Head 
on the 18th. The average precipitation was 8.76, or 2.54 above normal; 
the greatest monthly amount, 14.14, occurred at Livingston, and the 
least, 5.31, at Thomasville. 

Excessive rains and damaging floods; farm work very backward; corn 
land about one-third prepared, very little planted; only slight preparation 
for cotton.— F. P. Chaffee. 

Arizona.—The mean temperature was 50.9°, or 4.7° below normal; the 
highest was 92°, at Parker on the 31st, and the lowest, 8° below zero, at 
Flagstaff on the 26th. The average precipitation was 0.59, or 0.32 below 
normal; the greatest monthly amount, 2.79, occurred at Flagstaff, while 
none fell at Fort Mohave. 


The weather was characterized by high, drying winds, abnormally low 
temperature, and deficient rainfall. The mean temperature as compared 


' with the preceding three years was low, the deficiency ranging from 3° 
to 8°. Vegetation was not seriously injured in the lower agricultural 
valleys, but plant growth was arrested by the adverse conditions. Pre- 

cipitation in the form of rain or snow was general during the last decade, 

and there was a marked increase in the water flow in the irrigating 

_streams.— Wm. G. Burns. 

Arkansas.—The mean temperature was 62.6°, or 1.3° above normal; 
the highest wes 69°, at Texarkana on the 26th, and the lowest, 14°, at 

Dutton, Pond, Oregon, and Winslow on the 18th. The average precipi- 
tation was 5.34, or about normal; the greatest monthly amount, 9.37, oc- 

/eurred at Helena, and the least, 2.35, at La Crosse. 

Cold, wet weather during the first half of the month was unfavorable 
for farming operations and work was greatly retarded; more favorable 
conditions prevailed during the last half of the month and work was 
| pushed and advanced rapidly; the ground generally was in good condi- 
tion for plowing and much had been done, though farming operations 
| were generally about two weeks late. No corn or cotton had been planted. 

Early sown wheat and oats had improved, but the late sown were not 
doing so well, especially oats, many fields of which will be plowed up and 

_the ground prepared for spring crops. Fruit trees had commenced to bud, 

| and up to the close of the month had suffered no damage.— Edward B. 
Richards. 
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California.—The mean temperature was 49.7°, or 2.1° below normal; 
the highest was 90°, at Tulare on the 30th and at Volcano on the 31st, 
and the lowest, 16° below zero, at Boca on the 23d. The average pre- 
cipitation was 3.39, or 0.13 above normal, the greatest monthly amount, 
13.82, occurred at Cuyamaca, and the least, 0.05, at Needles. 

Conditions during the first half of the month were unfavorable for 
growing crops, the cool weather retarding growth of grain and grass, but 
no material damage occurred. During the latter part of the month 
warmer weather and showers were very beneficial. Grain is in excellent 
condition and heavy crops are almost assured. Deciduous fruits are in 
full bloom and have not been seriously injured by frost.—Alexander G. 
McAdie. 

Colorado.—The mean temperature was 34.3°, or about normal; the high- 
est was 78°, at Lamar on the 19th, and the lowest, 23° below zero, at 
Gunnison on the 5th. The average precipitation was 1.09, or 0.12 below 
normal; the greatest monthly amount, 3.87, occurred at Ruby, and the 
least, trace, at Garnett. 

The prevailing weather conditions during March were favorable for 
farm work, but owing to the fact that the open winter had left the soil 
unusually dry, operations were carried on under a great disadvantage. 
There was some local improvement as regards moisture during the last 
decade of March, and at the close of the month seeding and planting 
were generally as far advanced as usual, except in the south-central sec- 
tion and on the Arkansas-Platte Divide. The reports indicate that as a 
rule winter wheat is in good condition and that fruit trees sustained no 
serious damage during the winter. At the close of the month the 
majority of trees were near the normal stage of advancement.—F. H. 
Brandenburg. 

Cuba.—The mean temperature was 74.4°, or about normal; the highest 
was 97°, at Santa Gertrudis (Banaguises) on the 30th and 31st, and the 
lowest, 42°, at San Antonio (Santa Clara) on the 19th. The average pre- 
cipitation was 1.56; the greatest monthly amount, 9.15, occurred at 
Manzanillo, while none fell at Moron. 

The temperature was quite variable, but the monthly mean was about 

normal. The rainfall was very unevenly distributed, and in most in- 
stances insufficient for young canes and ratoons, although in a few locali- 
ties it was heavy enough to prevent cane carting and thereby interfered 
with grinding. The sugar crop will fall considerably short of estimates. 
Fair progress was made with cultivation of new canes and preparations 
for spring planting, but attention given the work was not general. Sec- 
ond growth of tobacco in Pinar del Rio and Havana provinces gave a 
very good yield, but at the end of the month the return from this crop 
was proving very poor in Santa Clara Province. Small crops made fair 
progress, but were in general need of rain at the end of the month.— 
W. B. Stockman. 
. Florida.—The mean temperature was 64.8°, or 0.6° below normal; the 
highest was 91°, at Bartow on the 12th and 14th, and the lowest, 28°, at 
Wausau on the 6th and at Middleburg on the 7th. The average precipi- 
tation was 4.63, or 1.55 above normal; the greatest monthly amount, 
13.62, oceurred at De Funiak Springs, while none fell at Flamingo and 
Miami. 

The month was slightly cooler than the average, with precipitation 
(all sections considered) above the normal, although rain was decidedly 
light through portions of the central district, and uniformly so in the 
southern section of the State. The bulk of the corn crop was planted 
during the second decade and a large acreage was planted to cotton 
during the third decade. Early corn and melons made fair progress, 
although low temperatures during the first decade checked growth and 
caused some corn to turn yellow. Citrus trees are in fair condition, with 
good bloom in evidence. Pineapples suffered no serious drawbacks. At 
the close of the month vegetables from southern and central districts were 
being shipped in large lots. Farm work is generally well advanced.— 
A. J. Mitchell. 

Georgia.—The mean temperature was 55.0°, or 0.7° below normal; the 
highest was 86°, at Mauzy and Waverly on the 30th, and the lowest, 13°, 
at Diamond on the 19th. The average precipitation was 7.91, or 2.65 
above normal; the greatest monthly amount, 13.40, occurred at Blakely, 
and the least, 4.62, at Waynesboro. 

March was the eighth consecutive month with temperatures below 
normal, although in this instance the departure was less than one degree. 
The most noteworthy feature, however, was the precipitation element, 
which was decidedly above normal in all sections of the State. The total 
monthly falls were heavy in the southwestern counties, averaging more 
than 10 inches, with over 13 inches recorded at two stations. The general 
conditions of the month were unfavorable to agricultural interests. 
Plowing and planting were retarded by the excessive rainfall, and at 
the close of the month the season was regarded as fully two to three 
weeks later than usual.—J. B. Marbury. 

Idaho.—The mean temperature was 33.5°, or 0.8° below normal; the 
highest was 72°, at Lewiston on the 31st, and the lowest, 14° below zero, 
at Lake on the 30th. The average precipitation was 1.38, or 0.30 below 
normal; the greatest monthly amount, 3.33, occurred at Silver City, and 
the least, 0.20, at Blackfoot. 

The weather during March was uniformly cool throughout the southern 
and central sections and moderately mild in the northern counties. It 


was the most unfavorable month for vegetation since March, 1899; how- 
ever, much plowing and some seeding of spring wheat and oats were done. 
Owing to frequent snowstorms in the mountains, the outlook for irriga- 
tion water during the approaching crop season s very good——better than 
for three years.—S. M. Blandford. 

lllinois.—The mean temperature was 43.0°, or 4.3° above normal; the 
highest was 77°, at Centralia, Cisne, and Equality on the 25th, and the 
lowest, 4° below, at Chemung on the 17th. The average precipitation 
was 3.36, or 0.10 above normal; the greatest monthly amount, 5.51, oc- 
curred at Joliet, and the least, 1.30, at Effingham. 

Moderately warm weather prevailed the greater part of the month, 
and the latter part was unseasonably warm, except a few days at its end. 
A cold wave crossed the State about the middle of the month. Good 
rains fell over most of the State. They have generally been sufficient to 
put the ground in excellent condition for tillage. As a result of the 
favorable conditions the agricultural situation at the end of the month 
is very promising. Wheat has made considerable improvement especially 
in the southern district. Grasses have also improved somewhat. Oat 
seeding has progressed rapidly, and some gardening and potato planting 
have been done. The prospects for fruit, except peaches, seem good.— 
M. E. Blystone. 

Indiana.—The mean temperature was 43.6°, or 4.1° above normal; the 
highest was 80°, at Washington on the 25th, and the lowest, 4°, at 
Winamac on the 17th and 18th. The average precipitation was 3.11, or 
0.88 below normal; the greatest monthly amount, 4.52, occurred at Ham- 
mond, and the least, 1.42, at Franklin. 

At the end of March wheat was generally short, and in some localities 
on hill and clay land had been winter-killed in spots; but, as a rule, 
fields were green and a fair crop seemed assured. Much clover and 
timothy seeded in the fall failed of a good stand on account of the 
drought, but meadows that were in good condition in the fall look prom- 
ising. Peaches suffered in all sections, and in some localities all buds 
were dead; other fruit is believed to be uninjured. Feed was getting 
searce and cattle were reported thin, but otherwise live stock was in 
good condition. Plowing, sowing oats, planting potatoes, and making 
gardens were in progress.— W. T. Blythe. 

Towa.—The mean temperature was 39.1°, or 5.9° above normal; the 
highest was 79°, at Winterset on the 25th, and the lowest, 12° below 
zero, at Estherville on the 17th. The average precipitation was 1.45, or 
0.30 below normal; the greatest monthly amount, 4.33, occurred at 
Cumberland, and the least, 0.13, at Algona. 

The month was generally warm and dry, and the soil was in good con- 
dition for farm operations at an earlier date than usual in this latitude. 
Seeding of spring wheat was about complete at close of the month, and 
good progress was made in sowing oats and barley, and plowing for corn. 
Fall wheat wintered fairly well, but growth was retarded by dry weather. 
—dJohn R. Sage. 

Kansas.—The mean temperature was 45.7°, or 4.4° above normal; the 
highest was 83°, at Delphos on the 10th, and the lowest, 1° below zero, 
at Achilles on the 17th. The average precipitation was 1.88, or 0.35 
above normal; the greatest monthly amount, 5.11, occurred at Columbus, 
and the least, 0.30, at Concordia. 

Wheat improved rapidly the last ten days, and with few exceptions 
was in fair condition in the central counties and in fine condition in the 
eastern. Oat sowing well along in the northern counties and completed 
in the southern. Corn planting begun in the south. Early potatoes 
mostly planted. Flax sowing south. Peaches and apricots beginning 
to bloom south. Peach buds mostly killed north.— 7. B. Jennings. 

Kentucky.—The mean temperature was 47.2°, or 1.3° above normal; 
the highest was 82°, at Burnside on the 25th, and the lowest, 7°, at 
Loretto on the 6th. The average precipitation was 4.44, or 0.92 below 
normal; the greatest monthly amount, 9.68, occurred at Alpha, and the 
least, 1.26, at Carrollton. 

Wheat greatly improved, but is very poor in many central and eastern 
localities. Tobacco beds were sown, but are generally late. The re- 
ports on fruit are very conflicting; some say that peaches are killed, and 
others claiming that while certain varieties are badly injured, there is a 
chance for a fair crop. Other fruits promising. Oat sowing and garden 
planting progressed fairly well during the latter part of the month, but 
farm work is somewhat backward. Many lambs were killed by the se- 
vere weather during the early part of the month, but stock is generally 
in fair condition.—H. B. Hersey. 

Louisiana.—The mean temperature was 60.7°, or about normal; the 
highest was 89°, at Schriever on the 24th, and the lowest, 219, at 
Farmerville onthe 17th. The average precipitation was 5.03, or 0.60 above 
normal; the greatest monthly amount, 14.34, occurred at Farmerville, 
and the least, 1.35, at Lakeside. 

Heavy rains over the northern portion of the State materially inter- 
fered with farming operations. Preparations for cotton planting made 
very little progress, except over the southern portion of the State, where 
planting was progressing in some localities. Corn planting was well ad- 
vanced over the southern portion of the State and was under way over 
the northern portion at the close of the month. Planting of sugar cane 
was retarded to some extent by rain, but was completed in most sec- 
tions, and both plant and stubble cane were coming up nicely. The 
weather was generally favorable in the rice growing section and good 
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progress was made with this crop. Truck gardens made good growth. 
Strawberries were doing well.—J. M. Cline. 

Maryland and Delaware.—The mean temperature was 44.8°, or 4.0° above 
normal; the highest was 80°, at Chewsville, Md., on the 29th, and the 
lowest, 3°, at Sunnyside, Md., on the 18th. The average precipitation 
was 3.91, or 0.21 above normal; the greatest monthly amount, 5.92, 
oceurred at Clear Spring, Md., and the least, 1.82, at Pocomoke, Md. 

Wet weather prevailed during the early part of the month, with heavy 
snows on the 5th. Farming operations were interrupted for the most 
part until about the 17th, when ten days of warmth and sunshine began. 
During this period slight progress was made in the extreme west; in the 
interior much clover and some oats were sown, and in the south and east, 
where the season was most forward, early trucking was well advanced 
and tobacco beds were made and some seeded. There was a wonderful 
improvement in Wheat and rye in all districts, although those crops were 
still below average condition at the close of the month. The fruit pros- 
pects are very encouraging. Farm work is generally late, as heavy and 
general rains followed the dry period of the 17th to 27th, again inter- 
rupting plowing and gardening.— Oliver L. Faasig. 

Michigan.—The mean temperature was 36.3°, or 9.0° above normal; 
the highest was 74°, at Owosso on the 30th, and the lowest, 7° below zero, 
at Thomaston on the 4th, at Humboldt on the 5th, and at Gaylord on the 
18th. The average precipitation was 2.54, or 0.40 above normal; the 
greatest monthly amount, 6.22, occurred at Vassar, and the least, 0.01, at 
Newberry. 

March was unusually warm and quite dry in all sections until the last 
decade, when ample showers oceurred over the greater portion of the 
lower peninsula; the month was dry throughout in the upper penin- 
sula. The weather was pleasant most of the month, and at its close 

lowing had quite generally begun in the central and southern sections. 

inter wheat made very little growth during the month, continuing 
small, but at the close of the month was in a healthy and generally fair 
condition. Fruit buds seem to have wintered well, and in nearly all 
sections all kinds of fruit trees were in a promising condition.—C. F. 
Schneider. 

Minnesota.—The mean temperature was 34.0°, or 9.0° above normal; 
the highest was 72°, at Luverne on the 27th, and the lowest, 20° below 
zero, at Tower on the 16th. The average precipitation was 0.92, or 0.50 
below normal; the greatest monthly amount, 4.85, occurred at Beardsley, 
and the least, 0.09, at Bird Island. 

Little or no work is said to have been possible in the timber regions 
during the month because of the mild weather. At the close of the 
month the whole Red River Valley was still wet, and no work had been 
done; in the southern half of the State considerable preparation for 
seeding had been made and some wheat seeded, and in the central- 
southern portion wheat seeding was well advanced, a few oats sown, 
some gardening done, and potatoes planted in one or two cases. In the 
southern half the soil was in excellent condition, except in the extreme 
southeast, where it was too wet. Very high winds on the 26th and 27th 
caused soil drifting in some places. It is still too early to determine the 
condition of winter rye and the small area of winter wheat.— 7. S. Outram. 

Miasiassippi._—_The mean temperature was 57.1°, or 0.6° above normal; 
the highest was 85°, at Waynesboro on the 25th, and the lowest, 19°, at 
Ripley on the 6th. The average precipitation was 9.18, or 3.53 above 
normal; the greatest monthly amount, 15.34, occurred at Agricultural 
College, and the least, 3.84, at Woodville. 

Up to the 25th of March generally favorable conditions prevailed for 
clearing the land, plowing and truck gardening, and fair progress was 
made in farming operations. Oats were sown and in the southern coun- 
ties were coming up to good stands. In the central and southern por- 
tions of the State corn planting was well under way. The very excessive 
rains on the 26th, 27th, and 28th over the northern two-thirds of the 
State proved very disastrous to all crops, and as a result a large part of 
the corn planted during the month was either washed away or covered 
too deep to germinate; gardens were injured, and in many counties it 
became necessary to replow the soil that had been prepared for planting. 
At the close of the month the outlook for fruit was excellent.— 
W. S. Belden. 

Misaouri.—The mean temperature was 45.4°, or 3.7° above normal; the 
highest was 85°, at Desoto on the 10th, and the lowest, 1°, at Concep- 
tion and Maryville on the 17th. The average precipitation was 3.50, or 
about normal; the greatest monthly amount, 7.67, occurred at Mount 
Vernon, and the least, 0.46, at St. Joseph. 

Except in some of the southern counties, where heavy rains kept the 
ground too wet to work, the weather was generally favorabfe for farm- 
ing operations and for the growth of grains and grasses. Ina majority 
of the central and northern counties the soil was in good condition, the bulk 
of the oat crop sown, considerable gardening done, many early potatoes 
were planted, and some ground prepared for corn; but in portions of the 
southern section the soil was so wet that little planting could be done. 
Winter wheat continued in good condition, asa rule, and in many counties 
its condition at the close of the month was much above the average,— 
A. E. Hackett. 

Mentana.—The mean temperature was 31.4°, or 1.5° above normal; the 
highest was 62°, at Crow Agency on the 8th, and the lowest, 22° below 
zero, at Wibaux onthe 17th. The average precipitation was 0.80, or 0.38 
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below normal; the greatest monthly amount, 2.90, occurred at Glendive, 
and the least, trace, at Fort Benton and Chester. 

Severe weather occurred over the east portion of the State from the 
14th to the 17th, consisting of heavy snow and high winds, with the tem- 
perature below zero during the mornings. All traffic on the railroads 
was suspended and many sheep and eattle perished. One stockman lost 
3,000 head of sheep out of a band of 7,000 in the vicinity of Wibaux, and 
40 head of cattle were also lost near Wibaux.—E. J. Glass. 

Nebraska.—The mean temperature was 39.2°, or 5.0° above normal; 
the highest was 84°, at Republican on the 10th, and the lowest, 12° 
below zero, at Madrid and Valentine on the 17th. The average precipi- 
tation was 1.18, or 0.02 above normal; the greatest monthly amount, 
3.09, occurred at Hay Springs, and the least, 0.18, at Winnebago. 

Warm, favorable month; considerable acreage of oats sown in southern 
counties and a few potatoes planted. Winter wheat continues to look 
well, and in the western portion of the wheat belt is in exceptionally 
good condition; in southeastern counties wheat has been injured slightly 
by dry weather and high wind.—G. A. Loveland. 

Nevada.—The mean temperature was 35.2°, or 2.9° below normal; the 
highest was 69°, at Candelaria on the 16th, and the lowest, zero, at Ely 
on the 3d. The average precipitation. was 1.47, or 0.17 above normal; 
the greatest monthly amount, 5.40, occurred at Eureka, while none fell 
at Hawthorne. 

The first few days were unusually stormy, with high winds and heavy 
snowfall over the eastern, western, central, and northern sections of the 
State. At the close of the month the stock of snow in the mountain 
ranges was sufficient to supply a good flow of water during the summer 
months. In the western and southern sections of the State some plow- 
ing was done during the latter part of the month. The weather was favor- 
able to live stock interests.—J. H. Smith. 

New England._-The mean temperature was 38.8°, or 7.8° above normal; 
the highest was 69°, at Boston, Mass., on the 12th, and the lowest, 6° be- 
low zero, at Berlin Mills, N. H., on the 7th and 8th. The average pre- 
cipitation was 5.87, or 2.35 above normal; the greatest monthly amount, 
14.37, occurred at Bar Harbor, Me., and the least, 1.74, at Manchester, Vt. 

The weather of the month was exceptionally favorable for farm opera- 
tions. The frost had left. the ground by the 15th to 20th, except in some 
of the northern sections, and plowing and planting has begun in south- 
ern sections of the district. Grass and grain have wintered well, except 
in parts of Connecticut. The general outlook for fruit is very encour- 
aging. The season has been excellent for maple sugar, and the yield is 
large and the quality first class. The season is fully two weeks in ad- 
vance of the average. The temperature was much above the normal, 
making the month unusually mild. The precipitation was largely in ex- 
cess and chiefly in the form of rain.—J. W. Smith. 

New Jersey.—The mean temperature was 43.9°, or 5.5° above normal; 
the highest was 77°, at Beverly and Salem, on the 29th, and the lowest, 
zero, at Layton on the 7th. The average precipitation was 4.34, or 0.45 
above normal; the greatest monthly amount, 7.20, occurred at River 
Vale, and the least, 3.16, at New Egypt. 

Farming operations were begun in the southern section about the 15th, 
and much seeding and planting of early truck have been done. Some 
oats seeded in southern and middle sections. Grain and grass fields are 
below the average stand.—Edward W. McGann. 

New Mexico.—The mean temperature was 40.9°, or 3.0° below normal; 
the highest was 85°, at Carlsbad on the 2d, and the lowest, 1° below 
zero, at Winsors on the Ist. The average precipitation was 0.36, or 
0.10 below normal; the greatest monthly amount, 1.62, occurred at Fol- 
som, while none fell at Gage, Los Lunas, and San Marcial, and only a 
trace at Albuquerque, Deming, East Las Vegas, Lordsburg, Olio, So- 
corro, and Strauss. 

Unusually windy and a cool, dry month. Plowing and planting some- 
what backward on account of the drought. Frost on 30th killed most of 
the apricots and some peaches in the central Rio Grande Valley. Asa 
rule stock is in good condition.—R. M. Hardinge. 

New York.—The mean temperature was 37.9°, or 7.8° above normal; the 
highest was 71°, at Fayetteville on the 29th, and the lowest, 2° below 
zero, at Axton on the 5th. The average precipitation was 3.62, or 0.24 
above normal; the greatest monthly amount, 9.40, occurred at Adiron- 
dack Lodge, and the least, 0.90, at Lyndonville. 

March was a mild month, and snow had disappeared by the 15th. 
Wheat, rye, grasses, and fruit trees were reported in good condition. 
The season at the close of March was about ten days in advance of the 
average, and the conditions were favorable for maple sugar interests. 
Some plowing for potatoes and oats, and some gardening were done dur- 
ing the latter part of March.—R. G. Allen. 

North Carolina.—The mean temperature was 50.1°, or 1.5° above normal; 
the highest was 87°, at Sloan on the 30th, and the lowest, 4°, at Linville 
on the 18th. The average precipitation was 3.81, or 0.80 below normal; 
the greatest monthly amount, 10.90, oecurred at Highlands, and the 
least, 1.86, at Kittyhawk. 

March did not present marked departures from the normal in tempera- 
ture or precipitation. While rain in small amounts was frequent, high 
winds dried out the soil rapidly. There was only one severe cold wave, 
which culminated on the 19th in the lowest temperatures for the month, 
but vegetation was not sufficiently advanced to be injured, except truck 
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crops in the eastern part of the State, which received adequate protec- 
tion. Open weather gave an impetus to farm work; plowing began 
actively and much was accomplished. Winter wheat improved consid- 
erably. Some upland corn was sown, gardens were prepared, irish pota- 
toes and truck crops planted, tobacco beds seeded, and an increased 
acreage sown to spring oats. At the close of March fruit trees, chiefly 
peaches, plums, and cherries were in bloom; the outlook for strawber- 
ries and truck crops was excellent.—C. F. von Herrmann. 

North Dakota.—The mean temperature was 27.4°, or 9.8° above normal; 
the highest was 65°, at Wahpeton on the 10th and the lowest, 25° below 
zero, at Bottineau, McKinney, and Woodbridge on the 17th. The average 
precipitation was 2.73, or 1.79 above normal; the greatest monthly 
amount, 6.26, occurred at Edgeley, and the least, 0.51, at McKinney. 

The most important feature of the month was a severe storm, usually 
locally termed a “ blizzard,’’ on the 14th, 15th, and 16th. During this 
storm three lives are known to have been lost and the damage to live 
stock was very great, the full extent of which is not yet known. All travel 
was suspended and railroads had much difficulty in opening their lines 
for traftic.—B. H. Bronson. 

Ohio.—The mean temperature was 41.9°, or 3.4° above normal; the 
highest was 82°, at Pomeroy on the 11th, and the lowest, 4° below zero, 
at Cambridge on the 6th. The average precipitation was 2.76, or 0.62 
below normal; the greatest monthly amount, 4.96, occurred at Wauseon, 
and the least, 1.47, at Cincinnati. 

The temperature for the month was above the normal, the highest 

occurring at most stations on the 11th, 12th, or 26th, and the lowest on 
the 6th or 18th. The precipitation was slightly below normal, the light- 
est fall being recorded in the southwest and northeast counties. Heavy 
snow fell in the southeast portion of the State on the 5th, several stations 
reporting 12 inches or more. Wheat has shown a marked improvement 
during the month. Farm work progressed satisfactorily, much plowing 
and seeding being done. Fruits are in general quite promising, although 
peach buds have been somewhat winter killed.—J. Warren Smith. 
_ Oklahoma and Indian Territories.—The mean temperature was 51.5°, 
or 1.8° above normal; the highest was 86°, at Ardmore, Ind. T., on the 
4th, and the lowest, 11° at Beaver, Okla., on the 6th, and at Kenton, 
Okla., on the 16th. The average precipitation was 4.02, or 1.81 above 
normal; the greatest monthly amount, 7.81, occurred at Tahlequah, Ind. 
T., and the least, 1.05, at Beaver, Okla. 

The precipitation was decidedly above the average, and, in connection 
with the accompanying warmth, caused the crops in the ground to rap- 
idly revive and improve in condition. Wheat, which was in very poor 
condition, regained its vigor and made rapid improvement, and by the 
close of the month was promising from half to an average yield; many 
fields of early-sown, soft wheat, however, were so thin that they were 
plowed up and placed in oats and corn; oats were sown and coming up 
to a good stand; rye, barley, and grasses were doing well; corn ground 
was prepared and some planting done, and some early planted coming 
up; cotton ground was being prepared and was in excellent condition; 
fruit trees were blooming, with a fine prospect; stock thin, but doing 
well, and in some counties is out on range.—C. M. Strong. 

Oregon.—The mean temperature was 43.2°, or 0.5° below normal; the 
highest was 83°, at Prineville on the 28th, and the lowest, 3°, at Bend on 
the 27th. The average precipitation was 5.19, or 0.71 above normal; the 
mee agama amount, 19.01, occurred at Bay City, and the least, 0.05, 
at Umatilla. 


The month of March was wet, cold, and deficient in sunshine, and con- 
sequently unfavorable for fall-sown grain and the advancement of farm 
work. On poorly-drained land in the Willamette Valley fall wheat turned 
yellow, and at the end of the month it was spotted and not as promising 
as it was a month ago. On the higher and better-drained land the plant 
was healthy and vigorous and had stooled nicely. In southern Oregon 
the wheat fields were generally in a promising condition, but in eastern 
Oregon fall wheat was not as far advanced as usual.—Edward A. Beals. 

Pennsylvania.—-The mean temperature was 41.3°, or 5.8° above normal; 
the highest was 78°, at Lycippus on the 13th, and the lowest, 2°, at Cali- 
fornia on the 6th. The average precipitation was 3.98, or 0.45 above nor- 
mal; the greatest monthly amount, 7.50, occurred at Somerset, and the 
least, 0.77, at Erie. , 

Grain was well protected by snow and wintered in fairly good condition. 
Plowing, seeding, and gardening began during the latter part of the month. 
Fruit buds uninjured.—T. F. Townsend. 

Porto Rico.—The mean temperature was 74.6°, or 0.7° below normal; 
the highest was 95°, at Cayey on the Ist, and the lowest, 51°, at Cayey 
and Barros on the 4th and at Adjuntas on the 3lst. The average pre- 
cipitation was 2.52, or 0.50 below normal; the greatest monthly amount, 
7.69, occurred at Hacienda Perla, and the least, 0.07, at Ponce. 

Weather all that could be desired for sugar making, which continued 
without interruption; grade of juice generally satisfactory and improving. 
Crops suffered for want of rain, especially in southern districts where not 
irrigated. Dry weather retarded spring planting. Tobacco revived by 
showers in early part of month and good grade of leaf being cut; sowing 
continued to end of month. Coffee trees flowered abundantly and first 
blossoms considered safely fixed; outlook excellent. Some corn, beans, 


frijoles, and rice planted. Pastures generally dry and cattle suffering in 
consequence.—E. C. Thompson. 
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South Carohna.—The mean temperature was 54.0°, or 0.5° below nor- 
mal; the highest was 86°, at Gillisonville on the 19th, and the lowest, 
19°, at Barksdale on the 4th, Greenville on the 6th, Health Springs on 
the 18th, and Walhalla on the 19th. The average precipitation was 4.08, 
or 0.32 above normal; the greatest monthly amount, 7.19, occurred at 
Trenton, and the least, 1.90, at Darlington. 

The temperature conditions were variable, with frequent cool periods 
and freezing weather that retarded growth. The rainfall was evenly 
distributed, but so heavy over the western portions of the State as to pre- 
vent extensive preparation of lands for spring planting and but little corn 
was there planted. More favorable conditions prevailed over the eastern 
counties, where spring planting of corn, rice, truck, sorghum, and gar- 
dens was well advanced and some cotton planted. Tobacco plants in 
beds remained small but healthy.—J. W. Bauer. ‘ 

South Dakota.—The mean temperature was 34.1°, or 7.0° above normal; 
the highest was 77°, at Fort Randall on the 9th, and the lowest, 20° be- 
low zero, at Asheroft on the 16th, The average precipitation wag 1.80, 
or 0.30 above normal; the greatest monthly amount, 5.53, occurred at 
Fort Meade, and the least, 0.43, at Canton. 

An unusually severe and prolonged cold wave for March “dl over 
the State from the 15th to 17th, with high northerly winds, and in north- 
ern sections a snowstorm, resulting in considerable loss of unsheltered 
range live stock in some localities. General rains the latter part of the 
month, and cold and windy weather earlier, considerably interrupted and 
delayed farming operations, but much preparatory field work was done, 
and in southeastern counties some spring wheat was sown. The rains 
left the soil in amply moist condition generally and some lowlands too 
wet. Fall sown rye generally came through the winter in good condition, 
though in some upland fields it was injured.—S. W. Glenn. 

Tennessee.—The mean temperature was 50.0°, or 1.2° above normal ; 
the highest was 85°, at Decatur on the 25th, and the lowest, 9°, at Silver 
Lake and Rugby on the 6th. The average precipitation was 7.14, or 1.25 
above normal; the greatest monthly amount, 12.50, occurred at Lewis- 
burg, and the least, 3.55, at Elizabethton. 

Conditions were generally unfavorable for farm work and for the growth 
of vegetation, owing to the low temperatures. Early sown wheat was 
much improved by the end of the month, but late sown was still very 
poor. Some corn, early potatoes, and spring oats were seeded, and gar- 
dening was begun. Not much plowing was done. Clover and grasses 
were looking well. Héavy rains on the 28th wrought great damage in 
the middle section, washing away soil and fencing and flooding crops.— 
H. C. Bate. 

Texas.—The mean temperature was 60.19, or 1.5° above normal; the 
highest was 108°, at Fort Ringgold on the 14th, and the lowest, 17°, at 
Mount Blanco on the 5th. The average precipitation was 1.81, or 0.21 
below normal; the greatest monthly amount, 8.81, occurred at Grapevine, 
while none fell at El Paso, Fort Brown, Fort McIntosh, Menardville, and 
Laureles Ranch. 

The weather conditions were generally favorable over a iarge portion 
of the east and northeast sections of the State, along the gulf coast, and 
in localities in the south-central section and the Panhandle, and all crops 
throughout these districts made satisfactory progress. Elsewhere little 
or no rain fell, and a drought that has continued unbroken during the 
greater portion of the winter months still prevails over the southern, 
southwestern, and Rio Grande counties. Considerable cotton was planted, 
and where sufficient moisture was received the early planted crop was up 
and growing. The bulk of the corn crop was planted, and by the close 
of the month many fields were up and being worked. Sugar cane was up 
and the seeding of sorghum was in progress. Truck farms were in ex- 
cellent condition. Where rain fell a marked improvement was noted in 
the condition of the grain crops. Prospects for fruit continue excellent. 
In the drought stricken districts the planting of cotton and corn has 
been greatly delayed, and the early planted has failed to germinate; pas- 
tures are bare and water is extremely scarce; and in some of the south- 
western counties a veritable famine prevails.—Edward H. Bowie. 

Utah.—The mean temperature was 34.9°, or 2.7° below normal; the 
highest was 73°, at St. George on the 17th, and the lowest, 9° below zero, 
at Soldier Summit on the 30th. The average precipitation was 1.28, 
or 0.05 above normal; the greatest monthly amount, 6.06, occurred at 
Ranch, and the least, trace, at Terrace. 

Cold and stormy weather held back vegetation and interfered with 
farm work. The month closed with the season at least ten days later 
than usual. Fall grain continues in good condition. Fruit buds were 
swelling rapidly at the close of the month, but had not opened.—L. H, 
Murdoch. 

Virginia.—The mean temperature was 47.2°, or 3.1° above normal; the 
highest was 81°, at Columbia on the 29th, and the lowest, 8°, at Burkes 
Garden on the 19th. The average precipitation was 2.97, or 0.86 below 
normal; the greatest monthly amount, 6.25, occurred at Bigstone Gap, 
and the least, 0.97, at Williamsburg. 

Temperatures above the normal for the month combined with occa- 
sional warm rains were very helpful to fall sown crops. Winter wheat, 
oats, and clover are, however, still backward. Some spring plowing has 
been done, and the seeding of spring oats has begun. Fruit buds of the 
early blooming varieties of peaches began to swell about the 20th and 
were in full bloom by the 3lst.—Hdward A. Evans. 
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Washington.—The mean temperature was 41.7°, or about normal; the 
highest was 71°, at Hooper on the 31st, and the lowest, 13°, at Usk on 
the 17th. The average precipitation was 3.72, or 0.59 above normal; the 
greatest monthly amount, 17.28, occurred at Clearwater, and the least, 
0.03, at Pasco. 


Fore part of month warm, latter part cool, with frosts; spring back- 
ward, but, on that account, is thought favorable for fruit. Ground too | 


wet for working in western section, but plowing and wheat seeding pro- 
gressed steadily in eastern section. Condition of winter wheat improved; 
much had to be resown.—G. N. Salisbury. 

Weat Virginia.—The mean temperature was 43.4°, or 1.1° above normal; 
the highest was 80°, at Logan on the 11th, and the lowest, 5° below zero, 
at Camden on the 6th. The average precipitation was 4.30, or 0.31 above 
normal; the greatest monthly amount, 6.29, occurred at Williamson, and 
the least, 3.00, at Central Station. 

Practically no farm work done until the fourth week, which was mild 
and pleasant. Winter wheat, rye, and oats generally below average con- 
dition, with prospect for not more than half a crop; some wheat and fall- 
sown grass winter-killed; fruit buds swelling and prospects excellent, 
except for peaches.— C. Vose. 

Wisconsin.—The mean temperature was 36.0°, or 8.2° above normal; 
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the highest was 75°, at Knapp on the 26th, and the lowest, 10° below 
zero, at Hayward on the 17th and at Butternut on the 18th. The average 
precipitation was 1.33, or 0.60 below normal; the greatest monthly 
amount, 2.65, occurred at Green Bay, and the least, 0.20, at Antigo. 


The month as a whole was remarkably warm, especially during the first 
and third decades. Considerable seeding was done during the latter part 
of the month, with the soil in very good condition. Winter grains are 
almost universally reported in good condition, but clover and meadows 
generally are only fair.—W. M. Wilson. 


Wyoming.—The mean temperature was 30.7°, or 1.5° above normal ; 
the highest was 85°, at Rock Springs on the 14th, and the lowest, 19° 
below zero, at Daniel on the 3d. The average precipitation was 0.99, or 
0.33 below normal; the greatest monthly amount, 2.46, occurred at Fort 
Yellowstone, and the least, trace, at Lovell (Byron P. O.). ° 


The month was quite favorable for stock, although some of the cold ; 
storms were trying on both sheep and cattle. The stock losses for the 
winter have been very light and stock is nowin good condition over most 
sections of the State. Some plowing in Big Horn and the eastern coun- 
ties and in a few of the earlier sections some seeding was done.— W. S. 
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STUDIES ON THE STATICS AND KINEMATICS OF THE 
ATMOSPHERE IN THE UNITED STATES. 


By Prof. Frank H. 
IIIl.—THE OBSERVED CIRCULATION OF THE ATMOSPHERE 
IN THE HIGH AND LOW AREAS. 
GENERAL DESCRIPTION OF THE VECTORS OBTAINED BY OBSERVATION. 


In my original report on the cloud observations of 1896-97, 
it was necessary to present the data in such a form that other 
students could have the facts at first hand. As then pointed 
out there are several subareas in which only a few observations 
were located, and they are quite unevenly distributed about 
the central axis, so that the final vectors as computed do not 
have the well-balanced smoothness which it is desirable to ob- 
tain. The data was given in the form of tabulations and also 
of diagrams, since it is easier to secure from the latter a clear 
mental picture of the average configuration of the vectors of 
motion in all parts of the cyclones and anticyclones. Having 
done this at the outset I now proceed to draw up an average 
system of vectors by the process of graphic adjustment. There 
will still remain some uncertainty as to the finer details in cer- 
tain areas where the motion is more complicated, but I am 
quite sure that the results presented in this paper give a very 
correct idea of the mean motions of the atmosphere over the 
United States and Canada. It would require a good deal more 
labor in observation and computation than was involved in a 
single year’s campaign to bring the work to that degree of 
perfection which is desired by meteorologists; this work must 
undoubtedly be expended in the interest of science some time 
in the future. Especially for the higher strata of the high 
and low areas do we need more observations, because the 
powerful eastward drift quickly obscures the comparatively 
small gyratory components that penetrate up to the high levels. 
It shou ~ be remembered that the vectors in hand were pro- 
cured by observing the motions of the air almost daily through- 
out the year, and consequently that all kinds of weather have 
entered our final results. If we want the characteristic circula- 
tion pertaining to well developed cyclonic and anticyclonic 
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configurations, it can be found only by selecting the vectors on 
certain days when these types are strongly organized, and dis- 
cussing them by themselves. Under the circumstances that 
pertained to the cloud year we were obliged to put every kind 
of observation together, without selection, and this necessarily 
yay many irregularities in the final scheme of vectors. 

have now gone over the data again, and by studying the 
balance of the various parts of the system have brought out 
the revised scheme herewith presented. Its well-balanced 
symmetry speaks strongly for its average accuracy, and it will 
be possible to draw out of it many important conclusions of 
fundamental value for theoretical meteorology. We may re- 
mark that none of the principles enunciated in the original 
report have undergone modification by this present review. 

By comparing the vectors of figs. 6 and 7 of this paper with 
Tables 34-47 and Charts 15 and 16 of the Cloud Report, one 
ne readily examine all the changes that have been adopted, 
and may also discover how closely these charts represent the 
mean system indicated by the original observations. Instead 
of carrying the discussion through on the mean cloud levels 
where the observations were made, it is more convenient to 
select certain planes upon which the average vectors are estab- 
lished for further discussion. 


Height. Velocity Sca/e. 


Feer 
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Fie. 8.—Total eastward velocities in high and low areas. 


It is necessary first to establish the normal mean annual 
vectors representing the eastward drift to which the observed 
vectors are to be referred, in order to decompose them and 
obtain the anticyclonic and the cyclonic vectors by themselves. 
These normal vectors are given in Table 4, which is an ex- 
tract from Table 33, III, International Cloud Report. The 
eastward velocities are also represented by fig. 8, total 
eastward velocities in high and low areas, which shows that 
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the low areas drift eastward more rapidly than the high areas 
at all levels above the stratus, where they have about the 
same velocity, and that they drift northward in the United 
States, in the upper levels, at a somewhat higher velocity than 
in the low levels. It is important to bear in mind that the 
results of our observations pertain only to the central portions 
of the North American Continent, eastward of the Rocky 
Mountains, where the cyclonic storm tracks have on the aver- 
age a northeastward direction toward the Gulf of St. Lawrence. 
On the Rocky Mountain slope they have a movement toward 
the south before recurving in the Mississippi Valley. Gen- 
erally the eastward drift has a small northward or southward 
component varying in the different parts of the world, and it 
is not quite proper to draw general conclusions for the entire 
hemisphere from the motion of the atmosphere in one district. 
Furthermore, since the cyclonic areas have a special vortical 
progression of their own, it seems probable that the average 
velocities observed in the high areas represent the true motion 
of the total mass of circulating air more correctly than would 
the mean of the high and the low areas. The normal east- 
ward and northward components have, therefore, been chosen 
a little in excess of those given by observation for the high 
areas, and they are given in Table 8. 


TABLE 8.— Normal component velocities on are selected planes. 


Eastward ve- Northward Eastward ve- Northward 


Height. locity. velocity, | Height. locity. | velocity. 

7, 500 34 —2 | 466 

5, 000 26 — 1.5 | 3.11 58 —¥ 

3, 000 20 wat | 1.86 45 | an 

1, 000 8 0.62 17 

Surface 4 — 0.5 Surface 9 | an 


Two points may be noted in passing: (1) The eastward drift 
seems to be stratified into a series of steps by a decided change 
of the eastward velocity, and it appears that some form of 
stratus cloud is to be found at the bottom, and some form of 
cumulus cloud at the top, of each distinct stratum of flowing 
air. This indicates that at the surface of discontinuity between 
moving strata, the stratus type of cloud forms by a process of 
cooling through mixture from adjacent layers of air at different 
temperatures, which is in accord with general theory. It 
also shows that the cumulus clouds form by vertical convection 
and dynamic cooling within a stratum having about the same 
uniform velocity of motion throughout its mass and this is 
also theoretically correct. (2) The components of average 
total motion do not show that the atmosphere drifts northward 
in the higher levels and at the surface, and southward in the 
lower middle levels, somewhat elevated from the ground, as 
was claimed should be the case by Professor Ferrel in his canal 
theory of the general circulation of the atmosphere. I will 
return to this topic and consider it at length, but the fact here 
indicated is that the observations do not sustain that part of 
the general canal theory. It is becoming clearly demonstrated 
to students that the circulation of the air is a more complicated 
problem than the early meteorologists assumed, and in conse- 
quence it will be necessary to study in detail the stream lines 
over the several continents and oceans, find out their local 
characteristics, and after that try to combine them in a large 
comprehensive scheme. 


DESCRIPTION OF THE CIRCULATION OVER HIGH AND LOW AREAS. 


Figs. 6 and 7 represent the adjusted mean vectors of direc- 
tion and velocity of motion in high and low areas, as derived 
from the Weather Bureau observations of 1896-97. They are 
based upon about 6,000 theodolite observations made at 
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made at 15 stations distributed quite uniformly over the terri- 
tory east of the Rocky Mountains. They give only a mean or 
average scheme of the circulation and are necessarily somewhat 
idealized, as regards the movements of the air in individual 
configurations, since they include all the anticyclones and 
cyclones of the cloud year, many of which were only imper- 
fectly developed, and could not have agreed with the best 
types that might have been selected. In order that no false 
impressions should remain with students concerning the actual 
circulation of the atmosphere, because of this construction of 
a well-balanced type, 1 compiled for the International Cloud 
Report a series of composite charts, Nos. 20 to 35, inclusive, 
which show the actual stream lines in high and low areas over 
the several areas of the United States, both for summer and 
winter. These charts are not only interesting, but they are 
very valuable, because they give the normal flow of the air 
when the anticyclonic and cyclonic centers are located in dif- 
ferent parts of the country. They ought to be studied care- 
fully by every forecaster, and the general knowledge given by 
the charts should be kept firmly in mind when considering 
the meaning of the individual daily weather maps, as they will 
guide the judgment to safer conclusions than would be possi- 
ble without them. For the student of theoretical meteorology 
they are indispensable, because they correct the impressions 
which may be given by a contemplation of the figs. 6 and 7, or 
by reflecting upon the analytical formule. 


DISCUSSION OF THE VECTORS IN HIGH AREAS. 


The area about the center of circulation was subdivided into 
twenty small parts, numbered as already described in a previous 
paper; the upper left-hand plans of figs. 6 and 7 show them 
again for convenience of reference. Through the center of 
each of the three concentric groups a circle is drawn in dotted 
lines, and these are marked I, II, ITI, their distance from the 
center being 250, 750, 1,250 kilometers, respectively. The 
adopted heights of the planes of motion in meters and miles 
are written on each level, also the normal velocity vector in 
meters per second (m. p. s.), and miles per hour(m. p. h.). The 
scale of distances is 1 cm. = 500 kilometers, and the scale of 
velocities is 1 mm. = 2 meters per second; the latter can be 
reduced to miles per hour by multiplying with the factor 2.24. 
The left-hand plans contain the total vector as observed in the 
atmosphere; the right-hand plans give the component vector, 
which, combined with the normal vector, produces the observed 
vector, using the rule of the parallelogram of vectors. Each 
vector has been carefully constructed and deserves consider- 
able confidence. The smoothly balanced configuration in each 
level and the gradual change which occurs in passing from 
one level to another show that this represents a natural and 
easy form of flow for the atmosphere, so that the motion will 
occur without sharp changes. The figures speak plainly for 
themselves, and only a few words are required regarding the 
distinguishing features. In the high areas the total flow di- 
minishes in strength from 10,000 meters to the surface; it has a 
slight curvature northward over the center in the highest level, 
but this concavity of the curves gradually increases till in 
the lower levels and at the surface the sinuous lines are con- 
verted into anticyclonic gyrations. The vectors north of the 
center are longer than those south of it from the top to the 
bottom. There is, however, a strong eastward drift in all 
levels, inward on the west side and outward on the east side, 
which is never overcome. 

Passing now to the anticyclonic component vectors, it is 
noted that there is a remarkable symmetry in the configura- 
tion from the highest level to the lowest, taken as a whole. 
There are, however, two special features to be observed: (1) In 
the central areas, I, the flow is inward on the highest level, 
more from the north, however, than from the south; it is tan- 
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Washington, D. C., and about 25,000 nephoscope observations | gential on the middle level; and it is outward in the lowest 


level. This indicates a type of true vortex motion, which pre- 
vails at the center of anticyclones, and by it the air is drawn 
in at the top and discharged at the bottom of the vortex tube. 
(2) On the middle areas, II, the flow is nearly tangential 
throughout the entire series of strata, but on the outer areas, 
III, the vectors are pointed slightly outward from the top to 
the bottom, though more strongly on the east side than on the 
west side. There is, furthermore, the special feature that at 
the south or southwest side of the anticyclonic area, near the 
place marked A, a distinct discontinuity occurs in the vectors, 
by which on the west side an inflow from the south takes place, 
and on the east side an outflow from the north is indicated. 
I interpret these two facts together to mean that in the south- 
east quadrant there is a tendency for a heavy stream of the 
general circulation from the northwest to divide, so that a 
large portion moves to the south side of the adjacent cyclonic 
area and a small portion curls westward about the center of 
the high area. Also, on the west side of the high area a stream 
from the south divides, part flowing over the north of the high 
area and another part curling about the north side of the cen- 
ter of the adjacent low area. Fig. 9, Curling of the northward 
and southward streams about the centers of high and low areas, 
gives an idea of this process, especially in the strato-cumulus 
level, or at about 3,000 meters elevation. The heavy broken 
line represents the resulting sinuous eastward flow at that 
level. In the flow of fluids a wave motion, when the velocity 
exceeds a given amount, collapses and reappears in the form 
of whirls of discontinuous surfaces along the sides. Some- 
thing of this sort is apparently operating in this connection. 

We observe that in the 3,000-meter level the anticyclonic 
vectors are stronger than in the levels above or below, the 
diminution toward the surface being greater than toward the 
higher levels. The superposition of the component gyration 
upon the eastward drift is distinct and even vigorous at 10,000 
meters, and hence it is inferred that the disturbance of the 
atmosphere in high areas extends to at least 6 or 8 miles, 
though only as a small deflection of the eastward drift in the 
upper strata. 


DISCUSSION OF VECTORS IN LOW AREAS. 


The vectors in the low areas should in general be a little 
longer than those in the highareas. In nature the highs cover 
a larger territory than do the lows, but as the amount of air 
which streams through each of them is probably about the 
same, it would require a greater velocity in the lows to pro- 
duce an equal discharge through them. The vectors flow 
southward relatively to the center, and they are larger on the 
southern side than on the northern. The connection of the 
streams between the high and low areas is shown by the smooth 
flow of the two sets of vectors on their eastern and western 
sides, respectively. The stream lines are convex upward, and 
the curvature increases from the 10,000-meter level to the sur- 
face. In the 1,000-meter level the gyratory movement nearly 
supersedes the sinuous or wave-like flow, but the vectors on 
the north side are not entirely reversed to the westward. 

The cyclonic components are very symmetrically formed 
throughout the entire stratum of air that has been examined. 
They have the following characteristic, namely, that from the 
surface to the 10,000-meter level the vectors have an inflow 
toward the center, except in a few subareas marked with the 
letter A. It is noted that from the 10,000-meter level to the 
1,000-meter level, near the place A, the vectors are almost ex- 
actly opposed to each other in direction, those on the east side 
flowing outward and those on the west side flowing inward. 
This divergence of direction indicates that a stream flows from 
the north to the south on the west of the low area, and that 
an independent stream flows northward on the east side of the 
low area, something in the manner suggested on fig. 9. The 
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Fie. 9.—Curling of the northward and southward 


separate streams from the north and from the south coalesce | 


on the south side of the center of the low area, as they do on 
the north side of the high area, but the two streams have an 
origin outside the areas of high and low pressure, respectively. 
Furthermore, it is noted that while in the high area the posi- | 
tion of the point A is nearly stationary in all the strata mapped | 
out, on the contrary it rotates nearly 90° from the east of 


north at the surface to the north of west in the highest stratum. 
The stream of warm air from the south curls around toward 
the west as it ascends from the surface to the upper levels, | 
making a quarter of a helical revolution in an ascending 
spiral. The length of the vectors is greatest in the 3,000- | 
meter level, 2 miles above the ground, and the vectors become | 
gradually shorter upward and downward, diminishing more 


streams about the centers of high and low areas. 


cyclone extends above the 10,000-meter level, where it still 
deflects considerably the eastward drift, though it is most 
vigorous in the 3,000-meter level. The length of the vectors 
increases gradually from the III-areas to the I-areas, and aver- 
ages about twice as long in the latter as in the former. In the 
anticyclonic components the III-vectors are even longer than 
the I-vectors, and they do not have any agreement with the 
simple vortex law # w = constant, where @ is the radial distance 
from the axis of rotation, and » the angular velocity. 

In the cyclonic components the I-vectors are longer than 
the IlI-vectors, but they fall short of exact conformity with 
the pure vortex theory. The entire flow suggests, therefore, 
the conflict of two counterflowing, horizontal streams which 
tend to produce vertical rotation, but in fact fail to reach this 
ideal, except possibly in highly developed cases of severe 


rapidly toward the surface. This agrees with the system of 

vectors in high areas, and shows that the influence of the storms. There is no evidence that these motions are primarily 
TABLE 9.— Rectangular and cylindrical coordinates in high areas. TABLE 10.—Rectangular and cylindrical coordinates in low areas. 

10,000 meters. 7,500 meters. eS |. 10, 000 meters. 7,500 meters. 

| 

s |1\/—2 +99/—-2 —6/+2 2 —10 s | +46/-10 +10|—6 +46/—6 +12 
| 3\/+6 +/—6 —5|+4+6 —2| | N | 3|—4 492/44 +4/—6 +6 +8] um. 

+48 —8 +24 —10 5|—8 +44/,—8 +8) +44 —10 +10 

se | +10 —9/+8 —9 SE | 6/—12 +394/—6 +10 

7i+7 4400/44 —7/+8 49/42 —8 E | 7|—10 +83|—4 +10/-—10 +30|/—4 +10 

NE | —7\|+8 —8| | +12|-6 +28) —4 49 
w} —8/+4 +40/—4 —6| um | N | 9/—6 492/44 +6/—4 498/44 km. 

—6|—8 438/44 —8 MW +00/+6 +3) +4 +4 +8 
win|;—4 4+9%/—1 —4/—10 +30) +4 —10 +44/—6 +8/+8 +8 

SW 12|;—5 +28 +30|\—4 —8 SW +8 0 +4/—7 +10 

SE |14/+9 +29/+2 —9\/+6 —9 SE +40| +8|/—8 +38/—4 +8 

BE +40|+4 —9| +10 +38/ +4 —10 © +8 

WE | 16| +10 +42/—4 —10/+9 +40|—4 —8 NE |1¢6|—4 +8/—8 428/42 +10 
}i7|—2 +44/4+2 —8/+3 +42/—3 N | +6/—4 430/44 44) 

wwjis}—s +40/+4 —8|/—6 —8 NW |} 18|—4 +4/—2 +298/+6 +42 

sw | 90) —8 492;—4 —6/—8 +98/—6 —8 sw +6/44 440/-2 47 
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TABLE 9.—Rectangular and cylindrical coordinates in high areas—Cont'd. | TABLE 10.—Rectangular and cylindrical coordinates in low arean—Cont’d. 
F 5,000 meters, 3,000 meters. 28 5, 000 meters. 3,000 meters. gs 
1;+2 +18| +2 412;4+4—8 1;/—10 +42 —10 +16 | —10 +4+40/|—10 +420 

Bi —8/46 E | 2|—16 +92/—4 +416/—18 +16/—4 +18 
Bi 48148 N | 3|—2 416/42 +10/—8 +412/4+8 +6] im 

s | 5|/+4 +16/+4 —10/+6 4144/46 —6 8 | 5)—4 4+36/—4 410] —10 +432] —10 +12 

SE | 6/+8 420/44 —8/412 4144/44 —12 SE | 6|—14 +32/—5 414|—12 4296/—6 +12 

E | 71+8 +28|/+2°—8/ +410 +20 0 —10 +400] — 

NE/| 8|/+6 0 —8/+4+6 +28/42 —10 NE | 8|—10 420/44 +412|—12 412/44 414 
9/+3 +%/—3 —8/—2 +98/+2 —8| xm. N | +18/4+ 6 +410|—12 +12! km. 
NW —7}/—8 +4+%/+2 —10 Nw | 10| +12 +412| +12 +18/—7 +10 
w |11/412 +30/— 4 +12} 416 +2923/— 2 +16 

sw |12/—6 +420 SW 12/44 +438/—4 +12/ +412 +32 0 +18 

SE |14/+8 +22/4+4 —8/ +410 +16/4+5 —11 SE |14/—6 +30/—4 +6|/—8 +296/—2 +10 

E |15/+8 —8| +10 —10 E |15|/—8 4+23|—4 +8/—10 +10 

NE | 16/+7 +32 0 +10 +98|—2 —12 NE | 16|—6 +22/+2 +7/-—10 414/44 +10} III. 
nw 0 +436] 0 —10|4+2 +430/—2 —10| nN |17/—8 +90|+6 4+14| +412 +6| 
Nw | 18|—9 +32/ +41 —11|—19 —12 NW 18/+6 +22/—2 +7/+10 +18/—6 +8 

w +24/ +2 —10|—10 —10 /}19\/4+8 +8|+419 +%/—4 +12 

gs | 1,000 meters. Surface. gs 1, 000 meters. Surface. 

wi +8148 w | 4/410 412/—4 410; +8 +8|/—448 

SE | +10 +6\/+6 —8/+4 423/44 —4 42461008 

Bi —8/46 +8/+4 —6 Bi +6/—~8 4 

NE) +6 +16) +6 —8/+4 —7 NE | 8/—-10 +8/+8 +6/—4 —a/—2 
N | +16/+4 —8/—3 +10/+3 —6/ km. N 9/410 +4/-10 +4/4+4 —2/—6 +4]! 
NW | 10|;—8 +10/+1 —9|/—5 +8 Nw | 10| +12 +4/—6 410| +6 +2/—4 45 

w /|11|-—10 +8 +9146 +6148 4 
sw +2/—2 —0|/—3 —5 sw 420|/—4 414/44 +8 

SE | +10 +4/4+6 —9/4+7 +5/-) 6 —4 SE | 26 4+4)-—4 44 
E//+8 44/+6 —8/+6 +9/+5 —6 E |15|/—8 +8 461426 44 0 +6 

NE | 16\/+8 +16| +2 —11/+4 +410|4+2 —7 NE | +410/+8 +4/—4 —2/—2 44 
N —4 418/44 +8) +4 —4) Gm N |17|+10 +6/-—10 +23/+4 —2|/—6 44] 
Nw | 18|—10 +12/+4 —10|/—6 +8/+4+1 —7 NW 18/+10 +8/—9 4+4/+6 o/—4 +6 

| 19|—10 +10/—2 —10|—7 +4 414/—6 +8/4+6 +8/—4 +6 
sw | 20|-10 +4/—4 —10/—5 —1/—2 —5 sw i2/+6 0 +8/4+3 +8/—2 +5 

due to vertical convective currents developed through the local THE NUMERICAL VALUES OF THE YRoTORA 

heating or cooling of restricted areas near the center of the cy- 

clonic and anticyclonic areas, respectively. It is evidently de-| In order to bring out these facts a little more clearly, the 
sirable to avoid extreme statements in this connection, because | vectors of fig. 6 have been translated into the numerical values 
a study of the motions of the atmosphere shows that nearly|of Table 9, Rectangular and cylindrical coordinates in high 
every possible type of motion from the counterflow of opposing | areas; and those of fig. 7 into the numbers of Table 10, Rectan- 
horizontal streams to the pure vortex due to an ascending helix | gular and cylindrical coordinates into low areas. These tables 
may occur, and yet the present compilation indicates that the | need no further ae in this connection, after what has 
former is the average type to which the stream lines conform | been already state 

in the extra-tropical circulation of the United States. Table 11, Mean components on the I, I, ITI circles in meters 
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Fie. 10.—-Radial and tangential components in anticyclonic and cyclonic areas. From Table 11. 
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per second and in miles per hour, is derived from the anti- 
cyclonic components of Table 9, and the cyclonic components 
of Table 10, by taking the arithmetical mean of the I-areas 
(1-4), the Il-areas (5-12), and the III-areas (13-20). These 
means give the average value of the motion, though we, of 
course, depart from the perfectly natural condition by the 
summation. Thus in the anticyclonic areas for the radial com- 
ponent v, there is an inflow at the top of I-areas, and an outflow 
at the bottom; and a gentle outflow in the Il-areas and III- 
areas from the top to the bottom. Also compare fig. 10, where 
the results of Table 11 are plotted. The tangential com- 
ponent v,is stronger throughout the middle strata than in 
those which are higher or lower, but it is much more vigorous 
in the II]-areas than in the I-areas especially at the 3,000- 
meter level. In the cyclonic areas the radial component u, in- 
creases generally from the II]-area to the I-area. There is a 
little irregularity in the changes of this component probably 
due to imperfections in my vector system. The tangential 
component v, increases rapidly from the IT-areas to the I-areas, 
and remarkably so at the 3,000-meter level. 


TABLE 11.— Mean components on I, IT, IIT circles. 
ANTICYCLONIC COMPONENTS. 


Distance from I. | If. Ill. 
center. 250 kilometers. 750 kilometers. 1,250 kilometers. 
Meters per second. Ug | Ug ug 
H—10,00 —3.8 — 3.0 | | 
7,500 —1.5 — 6.0 + 0.1 — 8.4 0.0 — 8.8 
5, 000 | —1.5 — 8.0 +13 — 8.1 +41.4 — 9.4 
3,000 |} +1.5 —7.5 | +1.0 — 9.0 + 1.4 —10.6 
1, 000 | — 68.1483 — + 3.0 — 9.5 
0 + 3.0 — 3.8 | + 2.5 — 5.4 +2.5 — 5.6 
CYCLONIC COMPONENTS. 
=10,000 | —3.5 +55 | —29 +86 | —15 46.5 
7,500 —3.0 + 9.0 — 3.9 + 8.9 i—_ 1.0 + 6.6 
5,000 —4.5 414.0 — | 4 
3, 000 — 3.5 +415.0 — 2.4 +13.5 | —1.0 4+ 9.0 
1, 000 — 6.0 + 9.5 — 3.5 + 9.3 — 2.9 + 6.8 
0 — 4.0 + 6.5 — 3.3 + 5.5 — 3.3 + 4.9 
ANTICYCLONIC COMPONENTS. 
Distanee from I. | Il. IIL. 
center. 155 miles. 466 miles, 777 miles, 
Miles per hour. ug | Mg 
H= 10, 000 — 8.5 — 8.7 + 4.3 —15.7 + 4.5 —17.9 
7,500 — 3.4 —13.4 + 0.2 —18.8 0.0 —19.7 
5, 000 — 3.4 —17.9 + 2.9 —18,1 + 3.1 —21.0 
3, 000 + 3.4 —16.8 + 2.2 —20.1 + 3.1 —23.7 
1,000 | +89 —145 | —18.1 | +6.7 —21.3 
0 +6.7 — 8.5 + 5.6 —12.1 | + 5.6 —12.5 
| 
CYCLONIC COMPONENTS. 
H= 10, 000 | | 408 | 
7,500 , 6.7 +20.1 — 87 +419.9 — 2.2 +14.8 
5,000 —10.1 +31.3 — 4.3 +26.4 — 3.4 +16.3 
3, 000 — 7.8 +33.6 — 5.4 +30.2 — 2.2 +20.1 
1, 000 —13.4 +32.4 — 7.8 +20.8 — 6.5 +15.2 
0 — 8.9 +14.5 — 7.4 +12.3 | — 7.4 +11.0 


It has been taught in the common expositions of the canal 
theory of the general circulation that there exists in middle 
latitudes a strong northward component in the upper strata, 
a strong southward component in the surface and lower strata, 
and a powerful eastward component in all strata, increasing 
from the ground upward. It can be seen by inspecting figs. 
6 and 7 that while there is everywhere a general eastward 
drift, there are certain subareas over which especially a north- 
ward component prevails, and others over which there is a 
southward component. In order to find the maximum me- 
ridional components it is expedient to select the following 
areas for the northward component: Low (16, 8, 2, 7, 15, 6, 
14) and High (18, 10, 11, 19, 12, 20), and for the southward 
component High (16, 8, 2, 7, 15, 6, 14) and Low (18, 10, 4, 11, 
19, 12, 20). The values of u,, v, are taken for these areas from 
Tables 9 and 10, and the mean of them is given in Table 12, 
Northward and southward velocities in selected areas. It can 
be seen at once that the general canal theory is by no means 
supported by the observations. The fact seems to be that 
between the high and low centers, west of the high and east 
of the low, there is a northward current in all levels, strongest 
at about the 3,000-meter level, while east of the high and west 
of the low there is a southward current also strongest in the 


TABLE 12.— Northward and southward velocities in selected areas. 


Northward. South ward. 
Height L. 16, 8, 2, 7, 15, 6, 14, H. 16, 8, 2, 7, 15, 6, 14. 
of the H. 18, 10, 4, 11, 19, 12, 20. | L. 18, 10, 4, 11, 19, 12, 20. 
stratum. 
u, v, u, v, 
10, 000 — 6.4 434.5 +44 +937.7 
7, 500 — 8.4 431.9 + 5.8 +36.2 
5, 000 —9.1 +25.2 + 8.1 427.6 
3, 000 —10.3 +19.7 410.6 422.7 
1, 000 — 9.2 + 7.9 + 8.4 +11.7 
Surface —5.2 + 2.6 +5.3 + 6.9 


Compare Table 124, International Cloud Report, p. 606. 


same level. The interchange of air between the pole and the 
Tropics appears, therefore, to be brought about by alternate 
currents in middle latitudes flowing past each other on the 
same levels, and not over each other at entirely different levels, 
as the canal theory requires. The thermal equilibrium of the 
air is, therefore, restored through the anticyclonic and cyclonic 


-|mechanism, and not by the overflowing currents from the 


Tropics to the poles and underflowing currents from the poles 
to the Tropics, as commonly taught. This profoundly modi- 
fies the canal theory of the general circulation of the atmos- 
phere and introduces us to a new point of view. The discus- 
sion of the theories of the circulation of the air as explained 
by Ferrel, Oberbeck, and other meteorologists must be taken 
up next in order, and their views contrasted with the results 
of our observations. 


FOG AND FROST FORMATION. 
By Davin CuruBertson, Local Forecast Official. 


An unusually dense fog, such as had not been observed 
for many years, occurred at Buffalo, N. Y., during the night of 
February 15 to 16, 1902. It was so remarkable for its great 


density and for the beautiful frostwork which formed on all 
sides of trees and other objects that it was a very common 
topic of conversation for days, and the local Weather Bureau 
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office was called upon, editorially, for explanation of the 
phenomenon. 

South to southwest of Buffalo is Lake Erie, while the 
Niagara River runs along the entire west side of the city. 
Lake Erie, for a distance of about two miles from the source 
of Niagara River, and the river itself, were free from ice. The 
temperature of the water in the river was 34° F. and the cur- 
rent had a velocity of about 8 miles per hour. 

The conditions of the meteorological elements concerned in 
the phenomenon, as observed at the Weather Bureau station on 
the night | in ) question, are shown i in the following table: 


| P.M., February 15. A. M., February 16. 
— } 
Wind direction......... & & & SW. sw. SW. SW. sw. sw. sw. sw. sw, 


Wind movement . 2; 2 1 3 1 3; 3; 2} 3; 3; 3] & 


Air temperature. 20/19 17 15 13 12) 11 10; 8) 8 
Relative humidity, per 


Dry and wet bulb thermometer readings taken over the 
water would have been interesting, but it is clear from the 
data at hand that, since the water of both lake and river was 
14° or more warmer than the air, heat radiating from the 
water warmed the quiet, superincumbent air and greatly in- 
creased its capacity for water vapor. At the same time evapo- 
ration from the water surface nearly saturated this quiet, warm 
air; convectional currents mixed it with the colder layers 
above, thereby cooling it below its dew-point and condensing 
much of its vapor into fog particles. After the air had been 
well saturated with aqueous vapor, the wind slowly carried it 
over the city, where still further cooling caused more condensa- 
tion and produced denser fog. The steady and rather rapid 
fall in temperature from 20° at 8 p. m. to 8° at 8 a. m. mate- 
rially aided the formation. 

As far as can be learned, the fog at its greatest density 
extended a distance of about five miles east of the Niagara 
River, while in a condition of less density it doubtless ex- 
tended considerably beyond that limit. 

The frostwork on trees and other objects had a thickness of 
one-eighth inch or more and was quite evenly distributed over 
their entire surfaces. Ordinarily we find hoarfrost on but one 


side of objects, but in this case its deposit on all sides was|_ 


evidently due to the very sluggish air movement. 

Fogs like that of February. 15-16 are very rare in this local- 
ity, owing to the usually rapid movement of the air, especially 
from the directions in which the lake and river lie. 


<a 


HAWAIIAN CLIMATOLOGICAL DATA. 
By Curtis J. Lyons, Territorial Meteorologist. 


GENERAL SUMMARY FOR MARCH, 1902. 


The level of water in the artesian well rose during the month 
from 33.80 to 34.05 feet above mean sea level. April 1, 1901, it 
stood at 34.30. The average daily mean sea level for the 
month was 9.85 feet on the scale, 10.00 representing the as- 
sumed annual mean. 

Trade wind days, 23 (1 of north-northeast); normal, 18; 
average force of wind (during daylight), Beaufort scale, 3.0; 
cloudiness, tenths of sky, 6.0; normal, tenths of sky, 4.6. 

Approximate percentages of district rainfall as compared 
with normal: Hilo, 420; Hamakua, 520; Kohala, 480; Waimea, 
530; Kona, 300; Kau, 200; Puna, 700; Olaa, 300; Maui, 300 to 
500; Oahu, 300; Kauai, 380. 

Mean temperatures: Pepeekeo, Hilo district, 100 feet eleva- 
tion, average maximum, 73.7°; average minimum, 66.4°; Wai- 
mea, Hawaii, 2,730 elevation, 73.5° and 60.2°; Kohala, 521 
elevation, 73.4° and 64.0°; Waiakea, Kula, Maui, 2,700 eleva- 


tion, 74.2° and 57.3"; United States Magnetic Observatory, 
81.7° and 64.6°; W. R. Castle, 60 feet elevation, highest, 


79.5°; lowest, 62. 5°; mean temperature, 70.4°. 
Rainfall data. 
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1,250 | 83.83 || Kula(Waiakoa)............. 2,700 14. 37 
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The principal features of the month were the heavy storms 
which characterized the first and last 10-day periods, with 
continuous fine weather in most parts during the middle of 
the month. A northeasterly storm set in on the 27th of Feb- 
ruary, and was recognized on Hawaii Island as a norther. 
At the foot of the north slopes of Mauna Kea, Mauna Loa, and 
Haleakala the rainfall was unparalled; at Kukaiau, Hamakua, 
Hawaii 1,600 elevation, 62 inches fell in four days, and 82 in 
eight days. 

The storm which set in on the 18th was of similar character, 
but with less wind and with unusual electrical disturbance. 
At Luakaha, Nuuanu, 5 miles from the Honolulu post office, 
5.55 inches fell in fifty minutes, on the 18th. The heaviest 
record for the calendar month was 102.46 inches at Nahiku, 
Maui, at 1,600 feet elevation, which may probably challenge 
the world’s record. Ookala had 94.35 inches. Kukaiau as 
above 93.39 for the month, and 103 for 33 days, beginning 
February 27. Other heavy totals will be found in the table 
of rainfall. 

These terrific downpours come with northerly winds follow- 
ing southerly airs which strike the abrupt northern slopes 
of the islands, so that there is combined the condensation due 
to the upward movement of the air, with that due to the sud- 
den impact of a cold current upon a nearly stationary mass 
of warm, moist air surrounding a mountain. Neither of these 
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causes in itself would produce such results, but combined 
they do bring on these so-called ‘‘cloud-bursts.’’ From my 
observation on these islands, as well as in the States, I am in- 
clined to think that meteorologists altogether undervalue the 


latter cause. 
Snow fell on Mauna Kea, Mauna Loa, and Haleakala during 


these storms. 

An earthquake was reported at Hilo March 30, 10:9 p. m. 
Heavy surf Ist to 7th; 15th to 24th. 

Mr. Fleming, at the Magnetic Observatory, reports the mean 
dew-point, 62.6°; relative humidity, 73.4. Dr. Bond, Kohala, 
reports mean dew-point, 64.1°; mean relative humidity, 86. 


OBSERVATIONS AT HONOLULU. 


* The station is at 21° 18’ N., 157° 50’ W. 

Hawaiian standard time is 10° 30" slow of Greenwich time. Honolulu local mean time 
is 10° slow of Greenwich. 

Pressure is corrected for temperature and reduced to sea level, and the gravity correction, 
—0.06, has been applied. 

The average direction and force of the wind and the average cloudiness for the whole day 
are given unless they have varied more than usual, in which case the extremes are given. 
The scale of wind force is 0 to 12, or Beaufort scale. Two directions of wind, or values of 
wind force, or amounts of cloudiness, connected by a dash, indicate change from one to the 
other, 

The rainfall for twenty-four hours is measured at 9 a. m. local, or 7.31 p. m., Greenwich 
time, on the respective dates. 

The rain gage, 8 inches in diameter, is 1 foot above ground. Thermometer, 9 feet above 


ground. Ground is 43 feet, and the barometer 50 feet above sea level. 
Meteorological Observations at Honolulu, March, 1902. 
During twenty-four hours preceding 1 p.m. Greenwich = 
| ‘ time, or 1:30 a. m. Honolulu time. 8 
Tempera- oh Sea-level | 
| care. Means. | Wind. pressures, | 
4275/8) £8 2 | 
| | | 
Devise | 30.05 | 67 58.5972 | 63 54.0 65 | nne-sw. | 6-2 4 30.09 | 29.99, 0,01 
2.....| 30.06/68 | 60 | 65 | 54.5 60 | ne. 6-7 | 5 30.12 | 30.03) 0,04 
3.....| 30.06) 68 | 62 974 | 66 | 56.7 64 | ne 5-6) 4 30.14 | 30.05) 0.24 
Fe 30.02 70 | 63 974 | 65 | 58.5) 67 | ne. 6-7 6-10 30.10 | 29.98 0.80 
| 29.99/69 | 61 | 65 | 59.3, 72 | ne 5-7 10 | 30.10 | 29.98 1.60 
6.....| 29.97 | 68 66 73 | 66 | 59.3) 72 | ne. 5-7 8 | 30.02 | 29.93 0.90 
72... 90.05/68 | 64 | 67 | 643 86 | ne. 4) 9 | 30.07 | 29.96 0.70 
8.....| 30.04) 68 | 62.5972 | 67 61.3 75 | ne. 4-5) 4 30.09 | 30.01 0.02 
9..... 30.01 63 | 62 P74 | 67 | 60.3 72 | ne. 4-0 6-10 30.07 | 30,00 0.02 
10.....| 30.01 | 63 | 62 | 62 | 62.5) 77 | ne. 3. 30.05 | 29.96 0.00 
ar 30.00 63 | 62.3979 | 62 | 63.5 81 | ne-se 0-2 | 3-0 | 30.06 | 29.95 0.00 
12.....| 30.00/65 | 63.7978 | 63 | 64.7 85 | se. 1-0 | 1-4 | 30.02 | 29.94 0.00 
13....., 30.02 | 62 | 61.3980 | 63 | 63.7, 80 | se-ne 1 | 3-0 30,07 | 29.96 0.00 
14.....| 30.04 | 65 63 79 | 61 «| 63.5) 78 | ne. 2 2 | 30.07 | 29.98 0.00 
15.....| 30.00) 71 | 67 79 | 63 | 64.7 77 | ne. 3-0 30.08 29.97, 0.00 
| 29.98/71 | 64 | 70 | 63.3) 72 | ne. 3) 30.07 29.95, 0.00 
OF sesee | 29.96 | 67 64 78 | 70 | 61.5 72 | ne. 3 | 6-1 | 30.06 | 29, 96 0. 13 
18. | 29.94 | 67 64.5176 63 61.5 72 | nee. 5-1 | 7-1 | 29.99 | 29. 92) 0.23 
29.89 65 63 73 64 78 | ne. 3 | 8-3 29.99 | 29.90) 0.01 
29.95 | 66 | 63.5179 65 | 62.375 | ne. 34 | 2/| 29.99 | 29.89) 0.02 
29.95" 70 | 67.5179 65 | 633 75 | se-ne. 2) 4 30.02 | 29.90 0.06 
29.97 | 69 (66 975 | 70 | 64.7) 78 | ne. 34 | 30.06 | 29.98) 0.80 
29.96 | 71 64 7% 68 63.7 76 | ne. 3-5 so 9 | 30.04 29.95 0.08 
COC | 29.99 71 | 66.5974 | 71 | 62.7) 75 | ne. 4) 9 | 30.06 | 29.97) 0.34 
25.....) 2091) 71 | 68.5974 | 69 | 64.7 78 | ne. 45 > 10 30.02 | 29.91) 0.66 
29.87 68 | 67 71 | 68.5 89 | ne-se 1-0 | 8-10) 29.95 | 29. 86} 0.80 
29.86 69 | 683979 | 66 70.0 89 | s., 1-2 | 4-10) 29.93 | 29.85) 0.48 
29.90 70 | 69 [73 | 68 | 68.5 95 | se. 10 | 29.96 | 29.86) 1.64 
29.89 70 (69.3976 | 66 | 69.0 91 sw. 1-0 | 10] 29.95 | 29.85) 0.28 
29.82 69 | 67.5977 | 69 | 69.0 88 | sw-ne. 1-0 10 | 29.95 | 29.82) 0.06 
29.79 64.7 | 64.377 | 67 | 66.5, 88 | s-n. 1-2) 10| 29.85 | 29.76 1.80 
| 
Means.) 29.966 67.6 64.2 75.9) 66.5) 63.4 78.2).......... 3.0 | 6.0 | 30,033.29. 935 11. 67 


Mean temperature for March, 1902, (6 +2+ 9) +3= 70.8; normal is 70.8. Mean pressure 


for March, 1902, (943) + 229.976; normal is 30.017. 

* This pressure is as recorded at 1 p. m., Greenwich time. 
served at 6 a. m., local, or 4.31 p. m., Greenwich time. 
(64+9+42+49)+4. 2 Beaufort scale. 


<> dime - 
CLIMATOLOGY OF COSTA RICA. 
Communicated by H. Prrr1er, Director, Physical Geographic Institute. 
[For tables see page 156.] 

Notes on the weather. —On the Pacific side the weather was 
fair and fine, excepting a few days with occasional showers at 
the beginning and toward the end of the month. In San Jose 
the air pressure was generally above normal up to the 15th 
and below normal after that date. The temperature was about 


+ These temperatures are ob- 
t These values are the means of 


normal, while the dryness of the atmosphere was remarkable. 
Although there were four days of rainfall (against two, mean 
number for thirteen years), the sunshine was nearly fifty hours 
in excess of the normal. On the Atlantic side there was little 
rain, and the weather was generally fine. 

Notes on earthquakes.—March 18, 5" 44" p. m., slight shock, 
NW-SE, intensity III, duration 7 seconds. 


FURTHER EXPLANATIONS. 


By Simon Neweomes, dated January 20, 1902. 


Not until a few days ago was I aware that a paper asking 
certain critical questions about statements on meteorological 
subjects made by me in a popular article, had appeared in the 
Monraty Wearuer Review for August, 1901. I shall take up 
the three points in question, seriatum. 

The first concerns the cause of rain. I think it quite likely 
that I may be wrong in this point, and, therefore, shall not 
argue it, but merely remark that I have not yet seen any ex- 
planation of an all-day rain which seemed to me any more 
satisfactory than the old one which I mentioned. 

The second point at issue is the cause of a thunderstorm. 
I attributed this to a rise of warm air and a fall of cold air to 
take its place. On this the Editor remarks: ‘‘ The develop- 
ment of electricity by the rise of hot air and the descent of 
cold air is, we believe, a new thought in the physics of the 
atmosphere.’ 

This remark seems to show that theoretical meteorology is 
either much less advanced or much more advanced than I had 
supposed. The above view was based purely on those casual 
observations which everyone may make in the course of his 
life. When, however, they are challenged, one hardly knows 
where to begin. I shall, therefore, confine myself to a state- 
ment of propositions, asking the Editor to point out where 
his dissent comes in: 

(1) In spring and early summer it frequently happens that 
the excess of temperature of the air near the ground above 
that at a higher elevation is greater than the excess in a state 
of adiabatic equilibrium. 

(2) The necessary result of this state of things is an insta- 
bility of equilibrium. The colder air above at some point 
breaks through the stratum of warm air below and the latter 
rises up to take its place. 

(3) The result is a colder wind blowing away from the 
place where the descent occurs and toward the place where 
the air is ascending. We thus have the familiar phenomenon 
at the commencement of a thundershower, when for a few 
minutes a heavy wind blows away from the seat of the storm. 

(4) This state of things is nearly always accompanied by 
lightning, and the other phenomena of a thunderstorm. 

(5) Lightning is produced by an electric disturbance and 
involves a generation of electric potential. Why or how the 
motion of the air should generate this potential, I must leave 
to others. 

All I am stating are what appear to me the observed facts. 
If my propositions are wrong, I should like to have them cor- 
rected by a clear statement of the facts and causes of a thun- 
derstorm. 

The third point surprises me yet more, unless the Editor 
misapprehends my meaning when I speak of winds blowing 
in opposite directions. By this expression I meant merely op- 
posite directions relative to the center of the advancing storm, 
or the center of disturbance. Different directions, would have 
been sufficient to say. 

The Editor remarks: ‘‘ The formation of a cyclone or whirl- 
wind, as a consequence of winds blowing in opposite direc- 
tions, is another theory long since abandoned. His omission 
of my phrase “near the place where the volume rises,’’ I leave 
him to explain. 
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I hardly know how to answer what seems to me a challenge 
of the fundamental laws of aerodynamics. According to these 
laws, when a volume of air rises, the air from the surrounding 
regions must flow in to take its place. If the air thus flowing 
in has no motion except that toward the center, there can be 
no whirlwind or cyclone; but if it is moving in opposite or 
different directions on the two sides of the storm center, it 
follows from the theory of hydrodynamics that a cyclonic 
motion or whirlwind will result. 


The preceding reply by Professor Newcomb is quite satis- 
factory as to his views relative to these interesting points, but 
the following additional note by the Editor gives the views of 
some meteorologists. 

1. With regard to the formation of rain we accept the prin- 
ciple developed by Espy, namely, that the rain comes from 
clouds formed by the cooling of ascending currents of moist 
air. This cooling is due primarily to the fact that when the 
air ascends by any natural process it also expands, and, 
therefore, pushes the surrounding air aside. But push and 
expansion mean that work is being done. The expansion of 
steam in a cylinder pushes the piston ahead and does the work 
of the engine, but this work is done at the expense of the heat 
in the hot steam, and the latter cools just in proportion as the 
work is done. We ordinarily say that the internal heat of the 
steam is converted into visible work, or the potential energy 
of pressure is converted into kinetic energy of motion. Just 
so with the rising air; it expands, does work, and cools at a 
rather rapid rate as it rises (1° F. for 185 feet). If it rises until 
it cools to the temperature of saturation at which it can hold 
no more moisture than that which is carried up with it, then, 
condensation begins and haze or cloud becomes visible. But 
in this condensation the latent heat of the condensed moisture 
is given out, thereby preventing the air from cooling as rap- 
idly as it has hitherto done. It therefore now begins to cool 
less rapidly and to ascend more rapidly. 

The radiation of heat from the upper surface of a cloud at 
night, or the absorption of the sun’s heat in the daytime, has 
less influence when the ascending air rises rapidly than when 
it rises slowly. The latter case occurs in our extended rain- 
storms, especially those over the ocean where the clouds often 
travel at the rate of 100 miles an hour, and the individual 
particles of air appear to rise relatively very little, possibly a 
mile in that distance, but, of course, rolling over and over 
each other as they proceed. Some idea of the laws of cooling 
and of the formation of cloud in such ascending currents as 
occur when a broad layer of air flows from the ocean landward 
over a range of mountains, is given in an article by Professor 
Pockels, translated and printed in the Monrary Wearuer Re- 
view for April, 1901. There is no doubt but that a little mix- 
ture goes on at the boundary of the ascending air between it 
and the neighboring air, but, on the one hand, this is too small 
a matter to explain the formation of rain on the outside of a 
cloud, and, on the other hand, it does not occur at all in the 
interior of a cumulus cloud where the rainfall is heaviest. 

Just how the particles of cloud happen to come together, or 
to grow into big drops, has not yet been clearly explained, 
but in general we know that only a small proportion, possibly 
one per cent, of all the moisture in a cloud comes down as 
rain, while the rest of the cloud evaporates and disappears. 

2. The second point under discussion is not precisely “the 
cause of a thunderstorm.’’ There is no question as to the 
mechanism of thunderstorms. They are certainly composed 
of ascending currents which form clouds from which we get 
rain, lightning, and thunder. The point at issue is as to the 
process by which electricity and lightning are formed. Ac- 
cording to the original statement in Leslie’s Weekly, as quoted 
in the Monruty Wearner Review for August, 1901, page 377: 
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**The expanded hot air tends to rise, and as it does so the air 
from around flows down and in and takes its place. By this 
change electricity is developed, and thus we may have a thun- 
derstorm.’’ 

This development of electricity by the rising of hot air, or the 
inflow of other air, is the hypothesis that we orginally objected 
to as one that has not yet been accepted by electricians; still 
it may be true, and we hoped that Professor Newcomb would 
explain its reasonability. In his reply he simply states that 
‘lightning is produced by an electric disturbance and involves 
a generation of electrical potential.’’ This is, of course, 
merely another way of stating the same thing. It is consid- 
ered necessary by physicists to explain, first, how the atmos- 
phere or the vapor particles come to be electrified at all, as we 
know they are, and second, how the gentle electrification of 
the atmosphere can give rise to the powerful lightning flashes 
of a thunderstorm. During the past few years J. J. Thomson 
and C. T. R. Wilson have made it appear plausible that con- 
densation in saturated air begins preferably on the negative 
ions, and that in this way the raindrops bring the negative 
electricity down to the earth and leave the free positive elec- 
tricity behind in the atmosphere. Elster and Geitel have also 
accepted this view, but it may be modified by the next step in 
our knowledge. In view of all that has been said on this sub- 
ject for a hundred years past, there would seem to be no reason 
for suggesting that the ascent of hot air and the inflow of 
other air developes electricity, but a new view quite recently 
suggested by Dr. Linke of Potsdam, shows in what way this 
may be said to be true. 

3. Passing to the third point we objected to the original 
expression, ‘‘ When winds are blowing in opposite directions, 
near the place where the volume of air rises, we may have a 
whirlwind or cyclone.”’ It was anold observation that eddies 
of water are formed between currents moving in opposite direc- 
tions or between a swift current and a body of quiet water. 
Having once been formed the eddies move away and are soon 
broken up by friction and irregular motions. Analogous to 
these are the eddies of wind and dust blowing around the corner 
of a building; but the whirlwinds of meteorology, viz., the 
water-spouts, tornadoes, hurricanes, and typhoons involve a 
different principle. These may form between winds blowing 
in opposite directions, but the logical mechanics is, first, an 
indraught of air toward the center, producing gentle winds, 
then, the deflection of the winds by the rotation of the earth, 
producing strong whirls. So far as the direct indraught is 
concerned it can only produce winds blowing from all sides 
straight to the center, where they might possibly rise up and 
flow back upon themselves so that each particle of air might 
move in a nearly vertical plane. The irregularities of the 
earth’s surface, or inequalities of friction, or temperature, 
or moisture, may induce horizontal whirls in connection with 
the vertical motion, but they will be as often to the right as to 
the left. It is to the credit of Ferrel that he demonstrated 
that our whirlwinds actually owe their direction of whirl wholly 
to the rotation of the earth on its axis and he especially op- 
posed the idea that whirlwinds are formed as a consequence 
of, or between winds blowing in opposite directions. It is 
perfectly true that when we have a whirlwind the air is mov- 
ing in nearly opposite directions on opposite sides of the storm 
center; therefore, when the weather map shows us spirally-in- 
curving winds on the opposite sides of an area of low pressure, 
we may think of these opposing winds as constituting a cyclonic 
whirl, or a whirlwind, but not as causing it. About 1890 
Professor Hann showed that in some storms there is often an 
absence of buoyancy in the cloud region, and that, therefore, 
we must look elsewhere for the force that maintains the whirl- 
winds. There is, therefore, a tendency to allow that the gen- 
eral currents of the atmosphere must contribute their surplus 
energy to the maintenance of hurricanes and cyclones. How- 
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ever this may be, the initial whirl is, we suppose, always due 
to the systematic deflection of inblowing winds by the diurnal 
rotation of the earth.—C. A. 


<> 


SOME EXPERIMENTS IN ATMIDOMETRY. 


By James 8. Stevens, Professor of Physics, University of Maine, dated February 25, 1902. 


An attempt has been made at the University of Maine to 
establish a course in meteorology. The course includes both 
class-room and laboratory work. In connection with this work 
certain experiments in evaporation were assigned to a student, 
Miss M. C. Rice, the results of which are embodied in this 
paper. Very little originality is claimed for the methods and 
no new results have been obtained, but it was thought that 
some of the conclusions reached might prove of interest to 
workers in this field. 

The principal object of the experiments was to compare the 
relative rates of evaporation of certain liquids under different 
conditions of temperature, surface, wind velocity, ete. Two 
Babington’s atmidometers (A and B) were 
employed, one of which is shown in fig. 1. 

The scale divisions on each instrument 
were carefully calibrated, and the following 
constants determined: 

A, 15.4 grams per division; B, 25.3 grams 
per division. 

That is to say, it required these masses to 
be placed in the upper pan to depress each 
stem through one scale division. It is ob- 
vious therefore that the total evaporation in 
the pan of A which would cause a rise of one 
division, would be equivalentto 15.4 grams. 

The pans used had slightly different diam- 
eters, so that the surface areas exposed were 
as follows: A: B:: 7.1: 6.2. The areas are 
expressed in square centimeters. 

The observations were made by filling the 
pans with the liquids to be tested, then fo- 
cusing the cross wire of a telescope on a cer- 
tain division on the scale, and noting the rise 
due to evaporation in given intervals. That 
the evaporation rates were fairly constant is 
shown by the figures in Table 1 and curves 
feurves omitted] which give an idea of the 
nature and results of the experiments with 
ether and alcohol. The time interval was five 
minutes, and there are recorded the corre- 
sponding scale readings, the rise due to 
evaporation and the equivalent in grams for Fie. 1.—Babing- 
each liquid. Both these sets of observations ton’s atmidometer, 
were made simultaneously. When the surface of B is reduced 
to the same dimensions as that of A it is seen that ether evap- 
orates nearly ten times as rapidly as alcohol. 

In Table 2 the conclusions of a series of observations similar 
to those in Table 1 are given. The temperature, pressure, 
and relative humidity were kept fairly constant. Expressing 
these results relatively, water being taken as unity, we have 
the following: Water, 1.0; alcohol, 3.2; carbon bisulphide, 
8.8; ether, 28.8; chloroform, 40.0. 

In Table 3 a comparison is made of the relation of evapora- 
tion to the extent of surface. If we multiply the evaporation 
of A by the surface of B it should equal the evaporation 


of B multiplied by the surface of A. Our result gives 0.248 
and 0.247, respectively, which shows that within the limits of 
the accuracy of the experiment evaporation is proportional to 
the extent of the surface. 


TABLE 1.—Ether and alcohol. 


Ether, A. | Alcohol, B. 


Periods. j ] | ; 
Readings. Differences. Grams. Readings. Differences, Grams, 
| | | 
| | | 
9.2 6.4 0.41 | 7.5 0.9 0, 08 
2401. 15. 3 | 6.1) 0.39) 8.5 1.0 0. 08 
06. 20.9 | 5.6) O36) 9. 4 | 0.9 0. 08 
26.9 | 6.0) 0.38) 10.4) 6.08 
| 32.7 | 5.8) 0.37 | 11.6) 1.2 0.04 
37.8 | 0.32 12.5 | 0.9 0. 03 
42.9 | 5.1) 0.32 | 13.6 | 1.1 0. 04 
48.4 | 5.5) 0.36 14.8 1.2 0.04 
5.4] 0.35 15.7 0.9 0. 03 
60.5 | 5.7 0. 37 16.7 | 1.0 | 0. 03 
| 
Mean, A, 0.36. Mean, B, 0.033. B reduced to surface area of A 0.038. 
Temperature, 23.0° C. Pressure, 758.9 mm. Relative humidity, 42 per cent. 
TABLE 2.— Conclusions from experiments with various liquids. 
| Evaporation Tempera- , | Relative 
Liquids, | Periods, ratios. | ture, Pressure. humidity. 
| Minutes, °C. | Mm. | 
Water and alcohol................ 10-0. 024: 0, 08 24.7 | 748.5 41 
Chloroform and carbon bisulphide. 0.10 0,022 23.3 | 753.8 
| 
TABLE 3.— Comparison of surface areas. Chloroform. 
| | | 
Periods, Readings. Differences. Grams, A, Readings. Differences., Grams, B. 
| | | 
4.5 | 1.5 0. 05 1.5 | 0.5 0, 082 
5.5 | 1.0 0. 08 2.0 0.5 | 0. 082 
6.8 1.3 0.05 2.4 0.4 0. 026 
7.8 | 1.0 0. 03 3.1 | 0.7 0. 045 
8.9 | 0.04 3.8 0.7 0. 045 
9.9 1.0 0. 03 4.4) 0.6) 0. 089 
11.0) 1.1 0. 04 4.9 | 0.5 0. 032 
12.0. 1.0 0.03 5.4 | 0.5 0. 082 
13.3 1.3 0.05 — 5.8 | 0.4 | 0. 026 
14.8 15 0.05 6.4 0.6 | 0. O39 


Mean, A, 0.040. Mean, B, 0.0348, Ratio of surfaces, 7.1: 6. 2. 

Temperature, 16.6°, C. Pressure, 769.9. Relative humidity, 45 per cent. 

Table 4 indicates that the relative evaporation of liquids is 
approximately constant, and is independent of the velocity of 
the wind over the exposed surface. In the above work the 
temperature was different under the two conditions by an aver- 
age of about 12° C. It was determined that in the case of 
ether a difference of 1° C. corresponded to a difference of 
about 0.001 gram per minute. 


TABLE 4.—Rate of evaporation with and without wind. 


| 
Evaporation per Velocity of 


Correspondin 
Liquids. minute (no | wind, feet 
wind). per minute, ©*#peration. 


[ Nore. —In the interest of meteorology it is to be hoped that 
the author will extend these observations so as to include sea 
water and fresh water of different temperatures, as also snow 
and ice, so that we may have some idea of the relative evapo- 
rations on different portions of our globe.—C. A. 
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NOTES AND EXTRACTS. 


PRIZE FOR PRESSURE ANEMOMETER. 
(Translated from the Meteorologische Zeitschrift, January, 1902. 


In order to obtain the best apparatus for measuring the 
pressure of the wind, competition is invited by all persons 
within and without Germany. The following prizes for the 
best devices will be awarded: First prize, 5,000 marks (about 
$1,250); second prize, 3,000 marks ($750); third prize, 2,000 
marks ($500). Moreover, the competitor whose apparatus 
shall after long continued observation be found to be most 
appropriate for official purposes will receive a further prize of 
3,000 marks ($750). 

The designs of the apparatus (Entwiirfe) must be received 
by April 15, 1903, at the Deutsche Seewarte in Hamburg. 
The programme can be obtained gratuitously from the ge- 
heime registratur D of the ministry of public works. 

Signed by the minister of public works and also in the name 
of the secretary of state for the imperial marine, for the min- 
ister of war, for the minister of commerce and manufactures, 
for the central council of the union of Prussian steam engine 
inspectors, and for the union of German engineers. 


REQUIREMENTS FOR THE COMPETITION RELATIVE TO AN APPARATUS 
FOR MEASURING THE PRESSURE OF THE WIND. 


A. Technical conditions. 


1. The pressure gage must be so arranged as to allow such 
a determination of the average force of wind pressure on sur- 
faces and solids, including any possible suction that may be 
present on the leeside, that the results of the observations 
can be utilized for static computations. 

2. It is desired that the wind gage shall indicate with cer- 
tainty the location of the measured average force [resultant?} 
relative to the surface. 

3. The gage must make such an automatic registration of the 
pressure of the wind that there may be available a continuous 
graphic presentation of the changes of the wind pressure with 
the lapse of time. 

4. It is especially to be noted that arrangements that deter- 
mine the wind pressure indirectly by the measurement of the 
wind velocity do not correspond to the demands of this compe- 


tition. 
B. Instructions for the competition. 


1. The competition is open to persons of all nationalities. 

2. The competitor must deliver either a gage constructed 
according to his design or a working model, and with the 
latter, as explanatory thereto, the necessary drawings and 
computations. Both the apparatus and the models are to be 
sent by the competitors at their own cost and free from all 
other charges to the Deutsche Seewarte, Hamburg. 

3. All competing apparatus must be received, with an as- 
sumed name or mark for identification, by or before April 1, 
1903, at the Deutsche Seewarte in Hamburg which will carry 
out the testing of the gages. Designs coming later than this 
will not be considered. Separate from the designs of appa- 
ratus, there is to be sent a sealed envelope bearing the same 
assumed name or sign, and which must contain within (a) 
the address to which the competing apparatus can be returned 
or under which the sender can be communicated with; for 
foreign competitors there must be the address of some repre- 
sentative living in Germany. ()) A second sealed envelope 
containing the name of the sender. This envelope will only 
be opened in the case of the apparatus that receives a prize. 

4. For the apparatus that best satisfies the conditions men- 
tioned in section A, there will be awarded a first prize of 


5,000 marks, a second prize of 3,000 marks, and a third prize | 


of 2,000 marks. Moreover, the competitor whose apparatus 


shall, after a long series of observations, prove to be the most 
appropriate for official use, will receive a further prize of 3,000 
marks. But this successful competitor must, before this ad- 
ditional prize is paid to him, state how many pressure gages of 
this particular kind he is ready to deliver, at a price to be 
named by him, to all the officials and societies that offer the 
prize. 

5. The successful designs become the property of the 
Deutsche Seewarte in Hamburg. The competitors are re- 
quested to protect themselves by securing patent rights on 
their designs before sending them in to the competition. 

6. The results of the competition will be announced in 
the Deutscher Reiches-Anzeiger, the Koniglich Preussischer 
Staatsanzeiger, and the Centralblatt der Bauverwaltung. 

The details of the award will be published in the Central- 
blatt der Bauverwaltung and will moreover be sent to each 
prize winner. 

The designs which do not receive prizes will, after the award 
of the prize committee, be returned to the given addresses. — 
C. A. 


WEATHER BUREAU MEN AS INSTRUCTORS AND 
LECTURERS. 


The following is from the San Francisco Chronicle of Feb- 
ruary 9, 1902: 

‘The phenomena of fogs’’ was the subject presented to a full leeture 
hall at the Mechanics’ Library last night by Prof. Alexander G. McAdie, 
Forecast Official of this city. Fifty unusually beautiful photographic 
views of fog fields witnessed at different times from the summit of Mount 
Tamalpais, near the Golden Gate, were thrown upon a steoropticon 
screen and were said to be the finest picturesque fog effects ever taken 
with a camera anywhere. They were the result of the best of all the 
pictures made under Professor MeAdie’s direction during nearly three 
years. The lecturer explained how very deceptive sound waves became 
in a thiek fog, and illustrated his point by a detailed reference to the loss 
a year ago of the steamship Rio and 130 lives. He distinguished between 
sea fogs of summer and tule fogs of winter, between the dust fog of the 
interior and the town fog such as London suffers from. 

Mr. J. B. Marbury, Section Director, Atlanta, Ga., lectured 
before the Donald Frazier School for Boys at Decatur, Ga., on 
February 14. His subject was ‘‘ Meteorology and forecasting,’ 
and among other points discussed were the following: The 
atmosphere and its functions; the relation of temperature to 
the development of storms; the method of making observa- 
tions; the construction of the daily weather map; the making 
and distribution of weather forecasts; the development and 
progress of areas of high and low barometer in the United 
States. 

Dr. W. M. Wilson, Section Director, Milwaukee, Wis., pre- 
sented the work of the Weather Bureau in connection with 
agriculture before the Farmers’ Institute at Barraboo, Wis., 
on the afternoon of February 18, and before the Institute at 
Lodi on the evening of the same day. He took occasion to 
expose the fallacy of many popular traditions with respect to 
the weather. He reports an urgent demand for the distribu- 
tion of forecasts by means of the rural free delivery service. 

Mr. P. H. Smyth, Observer, Cairo, Ill., lectured before the 
students and faculty of the Southern Illinois State Normal 
University, Carbondale, IL, on February 18, his subject being 
‘“‘The general work of the Weather Bureau.’’ He also ad- 
dressed the physical geography class on ‘‘ The movement of 
tropical cyclones,’’ and the physics class on Weather Bureau 
instruments, the use of psychrometric tables, and the drawing 
of isobars and isotherms. 

Mr. L. H. Murdock, Section Director, Salt Lake City, Utah, 
addressed the Polysophical Society of the Brigham Young 
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Academy, on “The Weather Bureau and its work,’’ on the 
evening of February 21, illustrating his remarks by means of 
lantern slides. 

Mr. J. Warren Smith, Section Director, Columbus, Ohio, 
visited the Farmers’ Institute at Cridersville, Ohio, on Febru- 
ary 28. At the morning session he delivered an address on 
‘The work of the United States Weather Bureau and its re- 
lation to agriculture,’’ in which he briefly outlined the gen- 
eral circulation of the atmosphere, the characteristics of the 
various atmospheric disturbances, both primary and secondary, 
the distinctive features of the three general cloud types, some 
phases of atmospheric electricity, and a brief history of the 
development of the observational work of the Weather Bureau. 

At the afternoon session he again addressed the Institute, 
his subject being ‘‘ Forecasts and warnings—how made, dis- 
tributed, and utilized.’’ The gradual expansion of the fore- 
cast system in the interest of the farmers, how best to profit 
by temperature forecasts and frost warnings, and methods of 
protection against frost, were among the subjects discussed. — 
H. HK. 


BACK NUMBERS OF THE REVIEW WANTED. 


A correspondent wishes to obtain copies of the Monruiy 
Wearuer Review for February, 1884, and September, 1885, to 
complete his file. Volumes I to XIV, inclusive, and Volume 
XV, No. 2, are also desired to complete a set for a scientific 
library. Any one having these Reviews to dispose of will con- 
fer a favor by informing the Editor. 


HOURLY TEMPERATURES FOR BALTIMORE, MD. 


In the report for January, 1902, of the Maryland and Dela- 
ware section of the Climate and Crop Service, the Director, 
Dr. Oliver L. Fassig, states that a thermograph has been in 
use at the Baltimore office of the United States Weather Bu- 
reau since the first of January, 1893. From the record sheets 
of this instrument the average hourly values of temperature 
for each month have been computed for the nine years from 
1893 to 1901. In the accompanying diagram, fig. 1, these 
values are graphically represented for the months of January, 
April, July, and October, and for the year as derived from the 
twelve monthly values. According to customary nomencla- 
ture the average temperature of any month is derived from 
the 24 hourly averages; we find for each month the followi ing 
agreement between the av erages for nine years of daily maxi- 


mum and minimum temperatures, and of the 24 hourly obser-|- 


vations: 
_ (max. + min.) 20 
January —— monthly average = + 0.3 
April as + 0.0° 
October ee = + ().4° 


The difference between the averages of the 8 a. m. and}: 


8 p. m. temperatures and the monthly averages are as follows: 


January monthly averages = — 1.1° 
July se = — 0,7° 


The mean annual temperature for each hour for the nine 
years of record is given in the following table: 


| | 9 Aver- 
1 2 3 4 5 6 7 8 9 10 11 12 age. 
3 
ALM... 51.8 51.1 50.5 50.0 49.5 49.4) 50.1 51.7 | 57.4 | 59.0 2 55 9 
P.M... 60.1 60.9 61.3 61.1 60.2 59.0 | 57.6 55.2 4.2 53.3 52.5 5° 


§ 
| | | | | 


The periodic daily amplitude in temperature is the difference 
between the highest and lowest hourly means. The aperiodic 
daily amplitude is the difference between the means of the 
maximum and the minimum temperatures. The latter is always 
the larger, because the extremes of temperature rarely occur 
at the moment an hourly reading is taken. 
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Fic. 1.—Average hourly temperature curves for Baltimore, Md., 
(1893-1901). 
The following table shows the hours of occurrence of the 
periodic maximum, minimum, and mean temperatures for the 
different months and for the year. 


| Maxi- Mini- Mean. 
Month mum, mum, 
| P.M. | A.M. P.M. 
3 7 11 10 
cc sons 3 | 6 10 10 


H. H. K. 
METEOROLOGY AND THE SCHOOLS. 


In his Report to the Secretary of Agriculture for the year 
ending June 30, 1901, the Chief of the Weather Bureau re- 
ferred to the increasing demand for lectures and instructions 
by Weather Bureau officials before schools and colleges. 
That meteorology can be made an interesting study for the 
younger pupils as well as for the more advanced, is demon- 
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strated by the following extract from the Stevens Point 
Journal of January 25, 1902, descriptive of a geographical 
dispiay at the Wisconsin State Normal School at that place: 
There is in the geography room at the normal the most pleasing and 
instructive exhibition ever prepared by the school in that line. The 
work has been done by the students through Miss De Riemer’s sugges- 
tions. Miss De Riemer also furnished considerable material such as is 
not easily procured. A large part of the exhibit consists of pictures 
showing scenery, industries, cloud types, and racial characteristics. 
* * * * 


Suspended from the ceiling is the model of a kite such as is used by 
the United States weather service for scientific purposes. A large num- 
ber of very excellent maps are on exhibition, showing a variety of physical 
features. That which is most in evidence is a scrap book showing what 
a wealth of information may be put together in such form. The number 
and variety of the flags flying indicate all sorts of weather that the Bu- 
reau is able to provide. 

In regard to the meteorological featares of the display, 
Miss Alice De Riemer writes as follows: 


In the meteorological corner we had weather maps, charts, many beau- 
tiful cloud and fog views, forms of snow crystals, models of weather vanes, 
rain gage, and anemometer, made by the students, with descriptions and 
cuts which I had collected. Indeed, it was a miniature exposition, and 
such a revelation to many of these young people who have had such 
limited opportunities. 

Another time I plan to have several of the students give short talks, 
during certain hours, describing certain features of the several exhibits. 
However, our first attempt has been a grand success. All the city 
teachers were in to-day, and I have just had a communication from a 
superintendent in one of the adjoining towns asking for the privilege of 
bringing some of his teachers over to see it. 

Miss De Riemer is to be congratulated upon the success of 
her exposition. Its installation and the preparation of the 
models of instruments were no doubt useful exercises in 
manual training, and the exhibition itself an excellent object 
lesson iv meteorology. Other teachers will do well to use it 


as a model.—-H. H. K. 
- 
PERNTER’'S METEOROLOGICAL OPTICS. 


The Director of the Central Institute for Meteorology and 
Terrestrial Magnetism, Prof. Dr. J. M. Pernter, has begun the 
publication of a work on meteorological optics (for sale by the 
firm of W. Braumueller of Vienna and Leipsic), which we 
most heartily commend to the numerous correspondents who 
write inquiring as to the explanation of the various optical 
phenomena that are to be observed in the sky. The first 
chapter of this work gives an account of the apparent curva- 
ture of the dome of the sky; of the connection between our 
estimates of angular altitudes and the true altitudes of objects 
seen in midheaven, explaining why such estimates differ in 
the presence of sunshine and moonshine, and why objects of 
a circular outline, such as halos, appear distorted into egg- 
shaped ovals. Professor Pernter has lectured and written 
frequently for twenty years past on this topic and the expla- 
nations of halos, parhelia, red sunsets, and other phenomena 
that will be given in another part of his volume will undoubt- 
edly make available to us all that is known on the subject and 
all that is to be found in the very widely scattered literature. 
The Editor will occasionly translate portions of this volume 
for the benefit of the readers of the Review, but those who are at 
all familiar with German should possess the original.—C. A. 


SECOND MEXICAN CONGRESS OF METEOROLOGY. 


The Second National Meteorological Congress convened by 
the Scientific Society Antonio Alzate, in the City of Mexico, 
December 17-20, 1901, has published a short report from 
which we perceive that there is established a permanent com- 
mittee of the International Meteorological Congress which 
prescribes the general character of these congresses as to 
membership and communications. The annual dues are $5, 
and the president of the committee is Sefior Prof. Mariano 


Leal, Director of the Secondary School, Leon, Guanuajuato, 
Mexico. A preliminary program of this congress will be found 
in the Monruty Wearuer Review, November, 1901, page 512. 
About fifty members were present. Following the reading of 
papers, as announced in the preliminary program, correspond- 
ing resolutions were formulated and adopted expressing the 
opinions and wishes of the society. Among these we find un- 
der the heading “ The prediction of the weather;” three rela- 
ting to telegraphic work, a fourth urging the increase of stations 
for temperature and rainfall, a fifth urging the prediction of 
local weather for short periods, sixth, the study of methods of 
prediction for long periods, and, finally, that the local weather 
predictions be announced to the public by means of the signals 
used in the United States. 

Under the heading of “ Resolutions relative to the study of 
storms,” the congress appointed a committee to collect data 
relative to the storms in Mexico and report to the next con- 
gress. 

Under the heading of “ Resolutions relative to self-register- 
ing apparatus ” the congress recommends: (1) that important 
observatories constituting the centers of sectional systems of 
stations be provided with self-registers; (2) that the equip- 
ment for each station include thermograph, barograph, hygro- 
graph, pluviograph, and anemograph; (3) said observatories 
publish the hourly values deduced from these curves in the 
“Annals of Mexican meteorology;” (4) that the permanent 
committee distribute instructions as to the use of these instru- 
ments. 

Under the heading of “ Resolutions relative to the applica- 
tions of climatology to agriculture” the congress recom- 
mended: (1) that observations be made on the relation between 
rainfall and the superficial or subterranean deposits depending 
thereon within the national territory; (2) the coordination 
of rainfall with hygrometry both superficial and subterra- 
nean; (3) the appointment of a special commission to corre- 
spond with the government on these matters; (4) that the 
regulation of currents and deposits in rivers and lakes is nec- 
essary for the improvement of the public health and the pres- 
ervation of the forests; (5) in order that these beneficial re- 
sults may be attained, the congress recognizes the necessity of 
expedition in public works and legislation; (6) that meteoro- 
logical observatories, when appropriately located, study (a) 
phenology, (>) actinometry, (c) the appearance of injurious 
insects, animals, fungi, and vegetables, (d) the prediction of 
hailstorms; (7) that the efforts being made in Europe to pre- 
vent hail by the firing of cannon be studied. 

With reference to the thermometer exposure the congress 
appointed a committee to make a comparative study of the 
exposures used in Russia, France, and England, and of the 
aspiration thermometer of Assmann. 

With reference to the dissemination of meteorological knowl- 
edge the congress recommended to the minister of public in- 
struction and other authorities (1) that elementary meteor- 
ology be introduced into the primary schools; (2) that each 
school have a collection of instruments, and that the scholars 
in the last year of the course periodically assist in maintain- 
ing the station record; (3) that the meteorological bulletins 
be distributed freely, or at a very moderate price; (4) that 
there be a meteorological committee for each locality; (5) that 
the directors of the observatories be requested to publish 
promptly monthly summaries of local phenomena, especially 
rainfall; (6) that there be monthly public conferences rela- 
tive to meteorology at educational centers and in scientific so- 
cieties; (7) that whenever interesting meteorological phe- 
nomenon occur the directors or professor of physics explain 
them scientifically in the public press and seek to destroy popu- 
lar prejudices and absurd theories; (8) that there be formed a 
general association of all the meteorologists of the republic 
to be known as the national association and having the per- 
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manent committee as its center; (9) that in connection with 
this organization the commitee appoint a local auxiliary coun- 
cil at the capital of each state or territory. 

At the conclusion of the discussion of a memoir by Contre- 
ras, on the prediction of the seasons for long periods in ad- 
vance, the congress adopted two resolutions requesting the 
Director of the Central Meteorological Observatory, Manuel 
E. Pastrana, to carry out a course of study based upon the 
ideas of Sefior Contreras. Finally the congress recommends 
to the Mexican observatories their compliance with the reso- 
lutions of the international conference at Munich, the adop- 
tion of barometric readings reduced to normal gravity for all 
telegraphic work, and the statement in the published records 
as to how the values of the correction terms were obtained.— 


C. A. 


GRADUATE STUDY AT WASHINGTON. 


The Fifteenth Annual Convention of the Association of 
American Agricultural Colleges and Experiment Stations was 
held at Washington, D. C., November 12-14, 1901. Simulta- 
neously with this, the Association of State Universities and the 
Society of Official Horticultural Inspectors held their meetings 
in Washington, D.C. From the report published editorially 
in the last number of the Experiment Station Record, Vol. 
XII, pp. 517-519, we note that several topics of general inter- 
est were discussed. President A. W. Harris of the University 
of Maine, as president of the convention, among other good 
things said: “If the agricultural college did nothing more than 
to establish, maintain, and officer the experiment station, it 
would be justified many times over.”’ 

This tribute to the importance of experimentation in agri- 
culture applies equally to meteorology. Many of our own ob- 
servers have suggested ideas in explanation of observed phe- 
nomena, or relative to unknown laws, that are very good as 
suggestions or hypotheses, but have no value to meteorology 
until they have been tested, and their truth demonstrated by 
& proper course of experimentation. Of course such experi- 
ments, even if they consist in simply reading a thermometer or 
rain gage, require time, money, labor, and especially thought. 
It is much more difficult to establish a new principle than to 
merely make a series of observations. One must search out 
every source of error and every chance of mistaken logic; he 
must even refute other explanations before he is entitled to say 
that his own is the correct one. All this is the work of the ex- 
periment station, whether it be in the field of agriculture or 
meteorology. 

Investigation along new lines of work is, we suppose, espe- 
cially characteristic of schools of graduate study. Those who 
have gone through the ordinary scientific school, having at- 
tained the degree of bachelor of science, or perhaps even mas- 
ter of science, and thereby shown an extensive knowledge of 
what is recognized as correct in science, often wish to pursue 
a further graduate course, and aim for the degree of doctor of 
philosophy or doctor of science. These degrees are generally 
attainable in three or four years and should be a guarantee as 
to the candidate's ability in original research, an assurance 
that can only be based upon his having actually performed one 
or more pieces of thoroughly good work in research. For 
many years past the colleges at the Capital have enjoyed the 
proud satisfaction of being able to announce in their circulars 
that by the Act of Congress of April 12, 1892, students are en- 
titled to the use of the libraries and other facilities offered by 
Government museums and laboratories. These privileges, 
however important and highly valued, are, however, as nothing 
compared with the opportunities that ought to be provided for 
students as such. College laboratories, observatories, and 
museums must be provided with apparatus and specimens 
adapted to student use, and the pedagogical business must be 
the first consideration. It is only when an advanced student 
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actually enters the Government employment and has his daily 
work assigned him in the museums, laboratories, libraries, 
observatories, and workshops in Washington that he can truly 
profit by his opportunities while at the same time pursuing 
his studies at some one of the universities too numerous to 
mention in that city. 

So great has been the need of good men in the service of 
the Department of Agriculture, and so difficult is it to meet this 
need that many have regarded the establishment of a national 
university at Washington as a necessary future outcome of the 
present condition of affairs. We have before expressed our 
opinion that when graduates from scientific schools or land- 
grant colleges or agricultural colleges or employees of Gov- 
ernment experiment stations throughout the land wish to 
come to Washington to pursue further studies, they can be 
entered as student assistants in the respective bureaus and do 
the work necessary to the degree of doctor of philosophy, 
under a supervisory committee that shall constitute all the 
organization that the Government need recognize as its uni- 
versity. From this point of view, we are interested in quoting 
from the above-mentioned editorial in the Experiment Station 
Record, as follows: 


The committee on graduate study at Washington reported [to the con- 
vention] that no progress had been made in securing a bureau in Wash- 
ington for the administration of graduate work since the last convention. 
The committee was directed to exhaust every effort to devise a plan 
whereby graduate study and research in the several departments of the 
Government may be efficiently organized and directed under Government 
control, and in the meantime to secure, if practicable, the same oppor- 
tunities for study and research in other departments of the Government 
as are at present afforded graduate students in the Department of Agri- 
culture. A resolution was also adopted by the association recording its 
appreciation of the action of the Government in making available the 
facilities for research and advanced work in the Department of Agri- 
culture and expressing a desire that these facilities be still further ex- 
tended and that a national university devoted exclusively to advanced 
and graduate research be established. 


It is evident that such an arrangement would be of the 
highest advantage to Government work and to the nation. It 
will not in the least interfere with, but rather stimulate, the 
State and local colleges if only their holders of the doctor of 
philosophy degree be admitted to such school. 

A paper on agricultural college libraries, by Miss Clark, libra- 
rian of the Department of Agriculture, emphasized the great 
importance of libraries as aids to the work of investigation 
and instruction. Arrangements are in progress for assisting 
agricultural colleges in classifying and cataloguing their libra- 
ries; only a small proportion are considered to be well organ- 
ized and administered. The Library of the Department of 
Agriculture would be able to keep up an index of agricultural 
literature if an appropriation of at least $2,500 could be secured 
for the purpose. 

The special index to meteorological literature, of which four 
parts were published by the Signal Office, is not now being 
kept up by the Weather Bureau. But the great Lehrbuch, or 
Treatise on Meteorology, just published by Prof. Julius Hann, 
shows that he must have a very complete index of his own, and 
his treatise is, therefore, exceedingly useful as a guide to the 
literature of any branch of the subject. 

It was announced that a graduate summer school of agri- 
culture would hold its first session at Columbus, Ohio, during 
the summer of 1902. Dr. A. C. True, Director of the Office of 
Experiment Stations, will act as dean of the school, and if the 
first session proves a success, it will be continued hereafter 
under the management of a committee of control appointed 
by the Association of American Agricultural Colleges and Ex- 
periment Stations. It will be essentially a school to stimulate 
and educate those who desire to engage in research. It seems 
to be generally admitted that there should be some rational 
combination of the two different subjects, namely, teaching 
and investigation, in both the colleges and the stations. 
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A lively discussion followed Mr. W. V. Thompson’s paper on 
the official relation of agricultural colleges and the proposed 
national university. He believed that this relation should be 
one of sympathy and cooperation only. 

We repeat that by admitting to the privileges of the depart- 
ments in Washington only holders of the degree of doctor of 
philosophy or doctor of science—degrees that are obtained by 
good work in original research—the Government will at once 
stimulate the colleges and the students and better assure the 
future progress of science. The progress of arts, naviga- 
tion, agriculture, meteorology, and every feature of modern 
civilization depends upon the steady prosecution of research.— 
C. A. 


INTERNATIONAL METEOROLOGICAL COMMITTEE. 
The Secretary, H. H. Hildebrandsson announces that as a re- 


sult of a recent ballot the international meteorological com- |~ 


mittee has decided to meet during the second week of Sep- 
tember, 1903, in the city where the British association will 
hold its sessions.—/H. H. K. 


- 


THE VARIATION OF THE DIURNAL RANGE OF TEM- 
PERATURE WITH THE LATITUDE AND LOCALITY. 


A correspondent makes the following inquiry regarding the 
diurnal range or amplitude of the temperature at different 
parts of the earth, in the surface layers of the atmosphere: 

“On page 37 of Waldo’s Elementary Meteorology the follow- 


ing paragraph occurs: ‘The amplitude or regular oscillation of | - 


the diurnal temperature (or the difference between the extreme 
maximum and minimum during the twenty-four hours) is, in 
general, greatest at the equatorial regions and decreases toward 
the poles, for the same exposure.” I have been unable to 
reconcile the above statement with the general belief in this 


section [Missouri] that the temperature of the equatorial re-| 


gions is more nearly constant, and that the maximum tem- 


peratures are lower than the maximum temperatures of this |} 


latitude during the summer, and the minimum temperatures 
are higher than the minimum temperatures for this latitude. 
If this is true, the amplitude of the equatorial regions would 
appear to be less than for this latitude. An authoritative 
statement covering the above point is requested.” 

The above quoted sentence from Waldo is rather vague. 
Undoubtedly the author had in mind the average amplitude 
of the diurnal temperature oscillation. This is quite different 
from the extreme amplitude which our correspondent evidently 
has in mind, and which at certain seasons of the year may be 
greater in Missouri than in the Tropics. The following remarks 
relate to the average amplitude: 

This subject is explained fully in Dr. J. Hann’s new Hand- 
book of Meteorology, pages 56-68, and from it the data of this 
note are extracted. The general law is that the amplitude di- 
minishes from the Tropics to the polar regions, where it dis- 
appears, and from the surface of the earth upward, where the 
diurnal change of temperature vanishes at altitudes of 2,000 
or 3,000 meters in the Tropics, and at less altitudes in high 
latitudes. All comparisons must be divided into two classes, 
(1) those over the ocean areas, and (2) those over the land 
areas. The chief cause of difference between these is the 
greater conductivity of the ground to solar insolation than 
that of the water, by which the land absorbs heat more rap- 
idly during the day, and cools more quickly during the night, 
so that the variation of temperature is greater in the ground. 
This produces a wider amplitude in the temperature of the 
layers of air in contact with the surface of the land, than is 
the case with those which touch upon the surface of the ocean. 
It will not do to compare land amplitudes with ocean ampli- 
tudes in the same or in different latitudes, but these two classes 
of data must be kept entirely separate. The following exam- 
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ples show the range of the amplitude over the ocean in degrees 
centigrade: 


_ Diurnal amplitude of temperature ¢ over the ocean. 


Departure from 
normal. 
Air or Ampli- 
Latitude, water. tude, 
4a.m,. 2 p.m. 
| 
| | °c 
( Water. | —0. 31 | +0. 36 | 0. 67 
Equatorial regions, Atlantic Ocean.. . 0°-10° N Air. 0.70 | +0.81 | 
South Atlantic Ocean................. 36° 8 1.40 
North Pacific Oceam . 37°. N | Air. 1.70 
South Pacific Ocean .................. 36° 2.20 
Pacific Ocean (in higher latitudes) ...)............. |) 0.65 
| 


- The followi1 ing ‘examples show the amplitudes « over the land 
areas: 

Amplitude in middle Europe.-—January, 3.4; February, 4.7; 
March, 6.6; April, 8.3; May, 8.9; June, 8.5; July, 8.8; August, 
8.5; September, 8.3; October, 6.0; November, 3.7; December, 
2.8. 

Amplitude in northern India.—January, 13.4; February, 14.1; 
March, 14.8; April, 14.7; May, 12.3; June, 7.9; July, 5.1; 
August, 4.9; September, 6.9; October, 11.1; November, 13.4; 
December, 13.5. 

‘ariation of the amplitude in latitude. 


Sta*‘ons. | Latitude. Amplitude. 

Katharinenburg and Bogoslowsk ...... 58.6 6.9 


In extreme cases the diurnal range may amount to 14°, 16°, 
or even to 30° centigrade. 
Amplitude on mountains and in high valleys for summer months. 


Stations, | Height. Amplitude. 
Meters. 

cc ares tone 1710 10.1 


A cloudy atmosphere diminishes the amplitude by a very 
large amount. 

It is seen that the amplitude diminishes with the latitude, 
and with the altitude; also that the presence of water in large 
bodies lessens the variation of the diurnal range, and that 
valleys have a larger amplitude than do the elevated portions 
of the surface of the earth. As a rule, when the locality, 
either in its topography, location or constitution, favors the 
rapid accumulation of heat during the day by its conductivity, 
and for the same reason quickly gives up its heat at night, 
there will be a large amplitude. In the polar regions the 
twenty-four hours are irregularly divided, being all daylight in 
summer and all darkness in winter, so that there is no contrast 
in relation to the sun’s diurnal radiation, and therefore the 
amplitude is very small; in the Tropics the day is much more 
evenly divided, and the resulting effect is greater accession of 
heat by day and loss by night, with a wide range in ampli- 
tude, especially over the land.—/. H. B. 4 
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THE “SNOW COUNTRY” OF CENTRAL NEW YORE. 


In the Monruty Weatrner Review for December, 1901, p. 563, 
there is an article on “The Influence of small lakes on local 
climate,” having especial reference to the lakes of central and 
western New York. The heavy snowfall in this section of New 
York was partly explained in the Monraty Wearner Review 
for September, 1901, p. 422. Dr. M. A. Veeder communicates 
the following additional information relative to this subject: 

In Oneida County, N. Y., along the line of the Utiea and Black River 
Railroad, between Renisen and Boonville, there is a region popularly 
known as ‘Snow Country.’ Itis situated at the parting of the streams, 
and quite abruptly reaches an elevation of from 1,200 to 1,500 feet above 
sea level, being the highest land near Lake Ontario. The great amount 
of snow appears to be due to the fact that the winds that sweep across | 
the lake are forced to a higher level by this elevated land surface. It 
seems to be a well defined local peculiarity. H. H. K. 


NATIONAL BUREAU OF STANDARDS. 


The following is a brief abstract of a circular of information 
issued by the National Bureau of Standards.—C. F. M. 

The Bureau was established by an Act of Congress, approved 
March 3, 1901, by virtue of which the old Office of Standard 
Weights and Measures of the Treasury Department was super 
seded by the National Bureau, with greatly enlarged powers 
and duties. Generous provision was made for the purchase 
of a site for buildings removed from mechanical and electrical 
disturbances likely to interfere with the delicate work of the 
Bureau. The laboratory and power house are being planned 
with a view to future enlargement, and it is expected they 
will be ready for occupancy by January 1, 1903. 

The functions of the Bureau are embraced in three heads, 
as follows: 

(1) The comparison with authorized standards and the 
testing and calibration of all classes of measuring apparatus» 


employed in science, engineering, manufacture, commerce, the 
arts, and education. 

(2) The construction of standards, their multiples and sub- 
multiples, and the solution of problems which arise in con- 
nection with standards. 

(3) The determination of physical constants and the prop- 
erties of materials when such data are of great importance to 
scientific or manufacturing interests and are not to be obtained 
of sufficient accuracy elsewhere. 

Pending the completion of the new laboratories, the Bureau 
now occupies the old Office of Standard Weights and Measures, 
and is prepared to take up only a limited amount and kind of 
work, consisting of the comparison of the standard and meas- 
uring instruments named below: 


Length measures.—Standard bars from 1 to 10 feet, or from 1 decimeter 
to5 meters; base bars; bench standards; leveling rods; graduated scales; 
engineers’ and surveyors’ metal tapes 1 to 300 feet, or from 1 to 100 meters. 

Weights.—From 0.01 grain to 50 pounds, or from 0.1 milligram to 20 
kilograms. 

Capacity measures.—From 1 fluid ounce to 5 gallons, or from 1 milli- 
liter to 10 liters. 

Thermometers. — Between 32° and 120° Fahrenheit, or 0° to 50° centigrade. 

Polariscopic apparatus.—Scales of polariscopes, quartz control plates, 
and other accessory apparatus. 

Hydrometers.— Alcoholometers, salinometers,and saccharometers, whose 
scales correspond to densities between 0.85 and 1.20. 

Resistances.—Standard coils of the following denominations: 1, 2, 5, 10, 
100, 1,000, 10,000, 100,000 ohms; low-resistance standards for current 
measurements of the following denominations: 0.1, 0.01, 0.001, 0.0001 
ohms. Coils of resistance boxes; potentiometers; ratio coils. 

Standards of electro-motive force.—Clark and other standard cells. 

Direct-current measuring apparatus.—Millivoltmeters and voltmeters up 
to 150 volts; ammeters up to 50 amperes. 

It is the desire of the Bureau to cooperate with manufacturers, scien- 
tists, and others, in bringing about more satisfactory conditions relative to 
weights and measures in the broader meaning of the term, and to place at 
the disposal of those interested such information relative to these subjects 
as may be in possession of the Bureau. All communications and articles 
should be addressed ‘* National Bureau of Standards, Washington, D. C."’ 


THE WEATHER OF THE MONTH. 


By Prof. ALrrep J. Henry, in charge of Division of Records and Meteorological Data. 


CHARACTERISTICS OF THE WEATHER FOR MARCH. 


The weather of February, 1902, was characterized by low 
temperatures and great dryness in the interior of the country 
and heavy precipitation on both coasts. The weather of. 
March, 1902, as regards temperature, stands out in strong. 
contrast to that of the preceding month. The temperature 
was above the seasonal average in all parts of the country, 
except the middle Rocky Mountain region and thence west- 
ward to the coast. The weather in the Lake region was 
unusually open and pleasant, and gave promise of a speedy 
opening of interlake navigation. The precipitation was gen- 
erally above the seasonal average, except in the Ohio Valley. 
and the Lake region. A notable characteristic of the month 
was the persistence of southwestern storms and the heavy 
snowfall along the Appalachians from eastern Tennessee to 
New England. | 

| 
PRESSURE. 

The distribution of monthly mean pressure is shown graphic- | 
ally on Chart IV and the numerical values are given in Tables’ 
IT and VI. 

There was a sharp reaction from the pressure conditions 
which prevailed in February, 1902. It may be remembered 
that pressure was unusually low off both coasts and high in 
the interior. During the current month there was a sharp 


rise of pressure on both coasts and a fall in the interior, the 
rise amounting to 0.3 inch over the Canadian Maritime Prov- 


inces and about 0.15 inch along the north Pacific coast. Pres- 
sure was lower in the interior of the country by amounts 
ranging on the average from one to two-tenths of an inch. 
Monthly mean pressure was generally below the average in 
all parts of the country, except the Canadian Maritime Proy- 
inces and the California coast. 


TEMPERATURE OF THE AIR. 


The distribution of monthly mean surface temperature, as 
deduced from the records of about 1,000 stations, is shown on 
Chart VI. 

As stated under characteristics of the weather, the month 
was unusually warm in all districts, except the middle Rocky 
Mountain and Plateau regions and the Pacific coast. The 
greatest positive departures occurred in the Lake region, 
where the temperature was as much as 10° to 12° above the 
seasonal average. No unusual maximum temperatures were 
recorded. 

A rather severe cold wave for the season swept over the 
country on the 16th, 17th, and 18th. Temperatures as low as 
25° below zero were recorded in North Dakota and northern 
Minnesota. Freezing temperatures were also recorded in the 
South Atlantic States, but not in Florida or along the imme- 
diate Gulf coast. 

The average temperature for the several geographic districts 
and the departures from the normal values are shown in the 
following table: 
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Average temperatures and departures from normal. 


| © Average 
| tures ort epartures 
Districts. a3 | for the since 
current | mont January 
s | month. | January 1. | 
| 
° ° ° 
| 
Ge 39.7 +7.4 + 6.4 +2.1 
case 12 4.7 +5.3 — 2.0 --0.7 
10 54.5 +0. 9 | — —3.2 
Florida Peninsula............... s 66.0 +0.5 — 7.7 —2.6 
7 59.7 +19 — 3.2 —1.1 
Ohio Valley and Tennessee... .. . 46.7 +2.7 — 7.8 —2.6 
8 39.3 47.0 | 1.9 40.6 
bb 10 | 34.8 +8. 2 | 12.4 
Upper Mississippi Valley........ 41.4 | +43 +1.4 
il 40.5 +5.1 | + 7.8 42.6 
Northern Slope. 7 33.6 +1.8 | +12.4 4.1 
6 4.5 +2.4 | 4.0 Tis 
Southern Slope 6 52.2 +1.5 3.0 +1.0 
Southern Plateau................ 13 “4.2 —4.0 — 0.2 
Middle Plateau... ............... 9 35.2 —2.5 t 5.8 +1.9 
Northern Plateau ............... 12 38. 3 +09 8.8 | +2.9 
7 43.9 —1.3 + +1.3 
Middle Pacific... 5 50. 4 -1.9| —0.2 
South Pacific 4 53.6 —1.9 | + 0.3 40.1 


In Canada.—Prof. R. F. Stupart says: 

The mean temperature was higher than average throughout the Do- 
minion, except in the northern parts of British Columbia and Alberta, 
where it was below. A positive departure of 6° in the central part of the 
Northwest Territories increased eastward to 14° at Winnipeg, and appar- 
ently to a larger amount in the extreme northern parts of Ontario and 
Quebec. In Ontario, south of the Georgian Bay, in the St. Lawrence 
Valley, and in the Maritime Provinces the positive departure was from 
7° to 10°. At Dawson, Yukon, the mean of the month was —8°, about 12° 
below average. 


PRECIPITATION. 

The month, as a whole, was a wet one. In all districts, ex- 
cept the northern Plateau, the precipitation equaled or ex- 
ceeded 80 per cent of the normal. In New England and the 
northern slope 159 per cent of the normal was recorded, while 
in North Dakota 270 per cent of the normal was registered. 
Monthly amounts exceeding 10 inches were recorded at a num- 
ber of stations in southwestern Georgia, central Alabama, 
eastern Tennessee, central and northern Mississippi, and north- 
eastern Louisiana. The rainfall on the Pacific coast was also 
abundant. Heavy rains also fell on the coast of Maine, the 
monthly amounts in a few places exceeding 12 inches. 

Average precipitation and departure from the normal. 


° Average. Departure. 
| 
* | month, month,  sinee 
| & | | | Jan. 1. 
Inches. Inches. | Inches. 
8 6, 23 159 +2.3 +1.0 
12 3. 48 90 —0.4 —0.1 
Florida Peninsula... 3. 66 124 0.7 +0.3 
es dob 9 7.47 129 tt 7 +0.3 
eh bd 7 3.21 94 —0,2 —3.0 
Ohio Valley and Tennessee.............. 11 4. 08 93 —0. 3 —3.9 
10 1,92 95 —0.1 —2.2 
8 2. 38 270 +1.5 +1. 
Mississippi Valley................ 2.01 118 —1. 
6 1. 80 138 0.5 —0. 
6 2.31 208 | Tt 2 —0, 
1, 32 108 +0.1 —), 
12 0.98 61 —0. 6 —1. 
North Pacific.......... ede 7 6.49 +1.0 +4. 
nt 4 2. 67 118 | +0.4 +0. 
| 


More than a foot of snow was measured along the Appala- 
chians from eastern Tennessee to the White Mountains in New 
England. Very little snow, however, fell east of the moun- 
tains and in the central valleys. In the mountain districts 
westward there was a fair amount of snow, except in southern 
Nevada and in Arizona. At the close of the month there was no 


8, 12, 28. 


soe 


snow on the ground, except locally in the mountain districts, 
in central New York, central Pennsylvania, the mountain dis- 
tricts of West Virginia, and in lower Michigan and North Dakota. 


In Canada.—Professor Stupart says: 


The precipitation was largely in excess of average in Quebec and the 
Maritime Provinces, where it was for the most part rain, also in western 
Manitoba and eastern Assiniboia, where it was for the most part snow. 
The only pronounced deficiency occurred in Alberta; in other parts of 


-|the Dominion, not named above, departures from average were small. 


At the close of the month the eastern portions of Saskatchewan and 
Assiniboia and the larger portion of Manitoba were covered with recently 
fallen snow, which would quickly disappear. Eastern Quebec was still 
snow covered, as much as 12 inches being reported from Father Point. 
Elsewhere in the Dominion the ground was bare, and in the more south- 
ern districts the frost was out of the ground. 

SLEET. 

The following are the dates on which sleet fell in the re- 
spective States: 

Alabama, 2. Arizona, 2, 10, 24, 25. California, 2, 5, 7, 8, 
9, 13, 22. Colorado, 13, 20, 24, 25. Connecticut, 5, 7, 8, 
11, 14, 17, 19, 27. District of Columbia, 5. Idaho, 1, 2, 8, 
9, 13, 14, 19, 23, 27, 28. Illinois, 1, 12, 19, 20, 27, 30. In- 
diana, 30, 31. Iowa, 10, 11, 15, 20, 24, 30, 31. Maine, 9, 19, 
20, 31. Maryland, 4, 5, 6. Massachusetts, 19, 27. Michi- 
gan, 1, 8, 30, 31. Minnesota, 20, 26, 27, 28. Mississippi, 4. 
Missouri, 4, 12, 29, 30. Nebraska, 14, 29, 31. Nevada, 1, 8, 
9, 14, 15, 19. New Hampshire, 1, 9, 19, 31. New Jersey, 5, 
6, 13, 16, 19, 22, 25, 27, 31. New Mexico, 3,11. New York, 
13, 19, 20. North Carolina, 2, 4, 5, 17. North Dakota, 14, 
15, 30, 31. Ohio, 1, 30, 31. Oregon, 1, 12, 13, 15, 21. Penn- 
sylvania, 2, 5, 13, 14, 30, 31. South Dakota, 6, 14, 15, 21, 25, 
28, 29, 30. Tennessee, 1, 2, 4, 5. Texas, 4. Utah, 9, 13, 
14, 18, 19, 23, 24. Vermont, 17. Virginia, 4, 5,15. Wash- 
ington, 3, 6, 12, 13, 14, 15, 17, 21, 26. West Virginia, 3, 4, 
15. Wisconsin, 1, 20, 30. Wyoming, 1, 21. 

HAIL. 

The following are the dates on which hail fell in the re- 
spective States: 

Alabama, 1, 2, 4, 15, 21, 28. Arizona, 24, 25. 
1, 2, 5, 6, 8, 9, 13, 14, 19, 20, 22, 23, 24, 25. Colorado, 
Delaware 2, 4. Florida, 1. Georgia, 1, 2, 12, 15, 21, 
Illinois, 12, 14, 15, 16, 26, 27, 29, 30. Indiana, 12, 15, 
30, 31. Indian Territory, 29. Iowa, 15, 28. Kansas, 
Kentucky, 12, 15, 16, 30. Louisiana, 1, 14, 20, 25, 27, 
Maryland, 4, 5, 13, 17, 30. Mississippi, 1, 14, 15, 16, 21, 23, 
26, 27, 28. Nebraska, 10, 11, 14, 24, 25, 26,27. Nevada, 20. 
New York, 5, 13, 20, 30,31. Ohio, 12, 29, 30, 31. Oklahoma, 
20, 25, 26, 28, 29. Oregon, 2, 3, 4, 6, 7, 8, 9, 12, 13, 14, 15, 
17, 18, 20, 21, 22, 23, 25, 27. Pennsylvania, 1, 5, 12, 29, 30. 
South Carolina, 1, 16, 29. South Dakota, 25, 30. Tennessee, 
Texas, 11, 17, 20, 21, 23, 25, 27, 28, 29. Utah, 
2, 3, 6, 9, 11, 19, 21, 23, 24, 26, 27,29. Virginia, 30. Wash- 
ington, 1, 2, 4, 8, 12, 13, 14, 15, 17, 18, 19, 20, 21, 25, 27 
West Virginia, 2, 12, 13, 30, 31. 

HUMIDITY. 
The average by districts appear in the subjoined table: 
Average relative humidity and departures from the normal. 


California, 
23. 
29. 
29, 
25. 
28. 


2, | pe 
g | £43 | | g | 
Districts. BEE Districts. | BEE 
New England ................ | 80) 5 | Missouri Valley ............. 69 —3 
Middle Atlantic .............. 74] 3 || Northern Slope.............. | 68 +2 
South Atlantic ............... | 1 || Middle Slope .............-.. | 60 0 
Florida Peninsula. ........... | 0 || Southern Slope.............. 47 —9 
eres | 7 0 | Southern Plateau ........... 42 | +2 
Ohio Valley and Tennessee... 71 + 1 Northern Plateau ........... 66 —4 
Upper Lake ............. 77 | || Middle Pacific............,..| 72 
North Dakota................/ 80 t 3 || South Pacific................ | 7 —4 
Upper Mississippi Valley..... 74 | 3 | 
| 
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SUNSHINE AND CLOUDINESS. | In Canada: Thunderstorms were reported at Quebec, 2d, 
The distribution of sunshine i 1s graphically shown on Cc hart Toronto, llth; Port Stanley, Ist, 13th; Parry Sound, llth; 


VII, and the numerical values of average daylight cloudiness, ‘Hamilton, Bermuda, 3d, 18th, 31st; Port Simpson, 26th. 


both for individual stations and by geographical districts, /Auroras were reported as follows: Father Point, 24th; Port 
Arthur, 12th; Minnedosa, 12th; Swift Current, 31st; Prince 


appear in Table L. 
The averages for the various districts, with departures from | Albert 10th. 
the normal, are shown in the table below: 
Average cloudiness and departures from the normal. WIND. 
Pa | Fes | lg | Es The maximum wind velocity at each Weather Bureau station 
Districts. | Districts. fora period of five minutes is given in Table I, which also gives 
| the altitude of Weather Bureau anemometers above ground. 
| Following are the velocities of 50 miles and over per hour 
New England ................ 6.3 | + 0.7 Missouri Valley ............. 5.6 0.0 | i : 
5.65401 5.6 + 0.3 registered during the month: 
South Atlantic ............... 4.9) + 0.2 4.7) 
Florida Peninsula............ 4.1 + 060.1 Southern diope. 0.0 Maximum wind velocities. 
5.6 | + 0.9 Southern Plateau ........... 3.3) +63 
_ 4.7 | — 0.5 || Middle Plateau ............. | +05 
Ohio Valley and Tennessee 6.1 | + 0.2 || Northern Plateau ........... 0.3 
Lower Lake 6.3 | — 0.1 || North Pacific................ | 7.6 | 1.0 > 
5.9 0.0 || Middle Pacific .............. —@7 Stations. Stations. = 
North 6.3 | + 08 || South Pacific................ | 40] —a5 
Upper Mississippi Valley..... 6.4) + 0.9) | | = é = 
4 51 | nw. Tamalpais, Cal...) 23 50 | nw. 
Numerical statistics relative to auroras and thunderstorms 
are given in Table IV, which shows the number of stations Meck 
from which meteorological reports were received, and the puftalo, NOY 19} 74| nw. 
number of such stations reporting thunderstorms (T) and nw, Point Beye Ligh, Cai. 
auroras (A) in each State and on each day of the month, Carson City, Do 
respectively. Chicago, 16| 57 | w. dened 9| 66 | nw. 
Thunderstorms.—Reports of 2,035 thunderstorms were re-| (iver, Calo] | mw: 
ceived during the current month as against 1,596 in 1901 and Paso, 3] | w. 13) nw. 
975 during the preceding month. 14| 57 | sw. 15 | nw. 
The dates on which the number of reports of thunderstorms 
for the whole country were most numerous were: 30th, 213; Huron, Dak 16) 55 | nw, | DO. 21 | 68 | nw. 
12th, 179; 28th, 172. | Independence, Cal ....... 56) pe 22 60 | nw. 
| Lexington, 30 | ow. 23 50 | nw. 
| Minne apolis, Minn....... 50/8 24 55 | nw. 
Reports were most numerous from: Missouri, 153; Nebraska, | Famalpais, 1 71 | sw. 25 62 | nw. 
126; Mississippi, 2| 58 | sw. || Sacramento, Cal ........ 62/58. 
De 51 | sw. | Sioux City, lowa........ 14 52 | 
Auroras.—The evenings on which bright moonlight must | 13} 80| nw. 16| 58 | nw. 
have interfered with observations of faint auroras are assumed 15| 35 | nw. | Williston, 
to be the four preceding and following the date of full moon, | 18| 56 nw. | Winnemucca, Nev...... 2) 60 | sw. 
viz: 19th to 27th 21 nw. 6 50 | sw. 


DESCRIPTION OF TABLES AND CHARTS. 


By Atrrep J. Henry, Professor of Meteorology. 


For description of tables and charts see page 570 of Review for December, 1901. 


Stations, 


New England. 
Eastport ........... 
Portland, Me.......) 
Northfield. .........! 
Nantucket ......... 
Block Island ....... 


Narragansett ...... 


New Haven. 
Mid, Atlantic ‘States. 
Albany.. 
Binghamton 
Harrisburg. ........ 
Philadelphia ....... 
Seranton .........-- 
Atlantic City ....... 
Cape May ........-. 
Baltimore .........- 
Washington ....... 
Cape Henry ........ 
Lynehburg......... 
|) 
Atlantic States, 
( 
Kittyhawk......... 
Wilmington ....... 
Charleston ......... 
Columbia .......... 
Auguste. ........... 
Savannah .......... 
Jacksonville ....... 
Florida Peninsula. 
Key West.......... 
Tampa .. 

Kast Gulf States. 
Atlanta . ‘ 
Pensacola .......... 
Montgomery ....... 
.......... 
Vicksburg... ....... 
New Orleans ....... 

West Gulf States, 
Shreveport ......... 
Fort Smith......... 
Little Rock ........ 
Corpus Christi ..... 
Fort Worth ........ 
Galveston .......... 
San Antonio ....... 
Ohio Vai. and Tenn, 
Chattanooga ....... 
Memphis........... 
Nashville .......... 
Evansville ......... 
Indianapolis ....... 
Cincinnati ......... 
Columbus .......... 
Pittsburg .......... 
Parkersburg ....... 


Sandusky .......... 
| 

Upper Lake Region, 
6s 
Grand Haven ...... 
Houghton ......... 
Marquette... ..... 
Port Huron ........) 
Sault Ste. Marie .... 
Milwaukee. ........ 
(Green Ray ......... 
Duluth .... 

North Dakota. 
Moorhead .......... 
Bismarck .......... 
Gen 


Elevation of | 


instruments. | 
ot 
one 
2g 
= = 
Bes 
= 
aas 


76 69 | 74 
81117 


876 15 | 65 | 
125115 181 | 


12) 43 | 85 
26) 11 | 70 


97102 
875) 79 | 90 
314,108 350 


117 168 184 


123) 68 | 82 
112) 50 | 76 
5) 
681) 83) RS 
91102 (111 
144 82 
| 
773, 68 | 76 
47 
12) 30 
376 98 101 
78) 82 
48 14 | 2 


65, 79 | 

28 10 30 
22) 43 | 


1, 174.190 


370 93) 99 


57, 88 | 96 | 


223100 


27 
249) 77 | 84 
457| 79 | 94 
357| 93 | 100 

48 | 53 
670/106 
54106 (112 
510, 73 | 7 
701| 80 | 91 
583! 55 | 63 


762106 


1,004, 10 | 88 


397 140 | 
546122 (131 
989) 75 | 


628123 |127 


ol @ 80 
612) 43 | 57 
632) 54 | 92 
668 66 | 74 
734, 79 (116 
638) 70 |120 
614) 40 | 61 
823/241 (274 
681 124 |142 
49 | 57 
702) 95 |116 | 
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Pressure, in inches. 


Big 
ds is 
29. 84 | 29. 


29. 83 29. 
29. 86 | 29 
29.03 | 29. 
29.61 | 29 
29. 60 | 30. 
29. 86 | 29 
29.11 2. 
29.93 | 29. 
2. 99 
29. 86 | 29 
29.88 | 30. 
29. 26 
29.92 | 30. 


29. 19 | 30. 08 
90.60 |....... 
29.62 | 30, 08 
29.96 | 30. OF 
30.00 30.05 
29.66 
20.84) 

| 29.98 | 30 

| 29.99 | 30. 

| 

| 30.02 | 30, 
30.01 | 30. 
30.01 | 30. 
28.79 | 30. 
29.64 30. 
29.96) 30. 
29.96 | 30. 
29.78 | 30. 
29.60 | 30, 
29.71 | 29.¢ 
29.93 | 29. 
29. 70 | 20. 9 
29.46 | 29.9 
29.59 | 29. 
29.93 | 29. 

29.24 | 29. 
29. 89 | 29. 

| 29.44 | 29. 
29.21 | 29.9 
29. 34 | 29. 
29. 22 | 30. 
28.96 | 30, 
29.58 | 30, 
29. 44 | 30. 
28.92 | 29. 
29.44 | 30. 
29. 51 | 29. 

29. 10 30. 

| 20.33 | 30.02 

| 29.11 | 29.99 

| 29.07 | 29.99 
29.34 | 30.03 
29.13 | 29.97 
29. 58 | 29.9 
29.40 | 29. 
29.19 | 
29.15 | 29.¢ 
29. 29 29. ¢ 

29. 29 | 29. 
29.17 

29,82 | 30 

| 29.30 | 29. ¢ 
29. 26 | 29. 
29.21 | 29.¢ 
27.16 | 29.5 
29.29 | 30. 
29.29 | 
2.08 | 
29.23 | 29. 

2429 | 29. 9 
29. 16 29. § 

| 28. 87 = 
28. 10 
27.90 


Temperature of the aie, in degrees 


+ 


rture from 
normal, 
range. 


to mean of 24 hrs. 
normal. 


mean min, + 2. 
Mean maximum. 
Greatest daily 


Minimum, 


| Mean wet thermometer. 


| Mean minimum. 


| 


Depa 

Mean max. 

Departure from 
Maximum. 


as 


t+ 


acs 


PS 


= 


“coe 


“wn 


2B: 


~ 


= 


++1 


= 


$444 


= 
= 


ttt 


cx 


TABLE I. data Weather Bureau March, 1902. 


is 
3S 
2.8. 
Ez 
= = 
lel 
q | 9. 
31/77] 8. 
| 29 4. 
34/74| 5. 
36/85] 4 
6. 
33/76) 4 
74) 3. 
a2) 78 3. 
33/70) 4 
36/72) 3 
71) 3. 
82) 4. 
3. 
38 78) 3 
36 | 7: 3. 
4. 
42/78) 2. 
1. 
3 
3. 
45 | 2. 
41/73) 2 
43/73) 
47/77) 4 
43) 71) 4 
45 5. 
5. 
51) 74] 4. 
7% | 1. 
61/79 | 0. 
64/79) 0. 
56/77) 1. 
74| 7. 
38 | 69) 6. 
51/79) 6. 
49) 80) 8. 
44 | 66 | 12. 
2/74] 4. 
3. 
3. 
49| 7. 
35} 58 5. 
40 | 64) 4 
54/73 | 0. 
3. 
0. 


49 0.12 
71 | 403 
73 5.16 
3873) 6.37 
42 «69 5. 96 
38) 6. 96 
292 
36 | 70 2.10 
33 | 73 3. OR 
| 35 | 69) 1.47 
31 | 69 2. 63 
32) 68) 415 
3.52 
31 78 | 4.39 
76 | 2.29 
30 | 72) 1.81 
30) 77) 3.80 
31) 75) 1.48 
34) 85 0.77 
31) 74) 2.34 
2. 67 
31) 75 | 2.76 
31/76) 2.66 
26)77)| 1. 
27 | 0. 
30) 3. 
24,70) 0.67 
RO 2.05 
24/76) 0.95 
32,80) 4.16 
29; 79); 1.91 
27 | 7 2. 65 
22; 0.77 
222 
29) 87) 2.26 
17 | 68 | 2.70 
21) 84 1. 


Precipitation, in| 


g direc- 


tion. 


normal, 

Days with .01, or 
more, 
tiles, 


| Prevailin 


| Total. 
| Departure from 
Total movement 


$4444 


TELE TF 


zz 


a= 


SSK 


1 


it] dl 
PrPreP 
OF 


+) 1 


1414171 


Wind. 


Maximum 
velocity. 
| 
= 
| = is 
48 | 19 
| 
38 | n. 19 
4 | ne. 19 
4s 
2 | ne 19 
45 | ne. 
34 se. | 29 
| 19) 
74 nw. 19 
| 38 nw. | 13 
42 | nw. | 19 
33) Ow. 13 
| 16 
43 | s. | 16 
27 | sw. | 13 
40 nw. | 19) 
57 | nw. | 19 
| 31 
42) nw. | 19 
sw. 31 
iw. | 
46 | ne. | 18 
| 32 | sw. |: 
nw. |: 
42 | 
41 sw. 
32 nw. 31 
5 
32 | w. 
ow. 
36 
33 | 
48 nw. 5 
29) 
38 | se. 12 
30) n. 
42 | sw. 
38 oe. 
38 | sw. | 12) 
38 28) 
33 | s. ad 
46 | nw. | 
37 | nw. | 12) 
nw. 
52 | s. 
4) 
36 
43 nw 
43) Ow. 28 
42 | w. 17 
45 nw 
26 
Mow. 30 
41 | sw. oo 
os. 26 
47 | s. 12 
39 | nw. | 31 
36 | sw. 
36 Sw. 
40 30, 
36 sw. | 30 
52 sw. 12 
33 | n. 13 
36) sw. 29) 
37 | s. 16 
56 | sw. 30 
47 | nw. | 31 
48 | w. 
48 | w. 30 
45 8s. 16 
16 
48 | sw 16 
28 | n. 
42) s. 16 
45 | w. 
43) 8. 16 
57 | w. 16 
43 sw 16 
38 | sw 16, 
38 | sw 
38 | se. 18 
nw 16 
60 16 


= 
= 
Sai. 
>» . 5 
e\f € 
* 2 & 
- 
Fe 
1 | les 
5 7 19 7.716.0 
7| 6.6) 7.4 
5) 19 7.014.2 
11} 13| 5.6) 7.5 
6 12 13 6.7) 8.0 
9 10 125.7 4.4 
11} 12) ...) 
15) 6 10 4.6 7.5 
| | lee 
9 9 13 6.1 9.1 
717; 6914.2 
10, 7) 145.6 6.8 
9 10 12 5.5130 
11) 11) 9 5.4.42 
5 9 17 6.6146 
8 16 75.3 0.2 
18 6 5.3) T. 
10) 11 10 «5.5 50 
11144 6 48 40 
3| 11) 64) 
2 9 10 5.2 0.1 
18 9 9) 4. 7| 
8 10 13) 5.5) 
| | 
10 11) 10 5.5) 
7) 7 74.2 
1310) 8 4.8) 
12 8 11) 5.2) 0.3 
12,10 9 48 
12) 11) 8] 4.7) 
9 12 10 5.5 
13) 7) 11) 4.7) 
12,13 6 4.7) 
ii] 12 4.6) 
15 16 0 4.0 
22} 3.3) 
14 8 5.0) 
|66 
10) 8 13, 5.9 
9 8 14 6.0 
12) 5) 14 5.6 
11} 6 14 5.8 
11) 9 115.3 
9 12 10 5.5 
11) 9 11 5.5 
12) 10) 9 5.2 
17) ... 
| | 4&7 
12} 10) 9 5.2 
621 4 47 
11) 11) 9 5.0) 
15, 12) 4 3.6 
18} 8 5 3.6 
10) 9 12 5.6 
137 11 5.0 
1114 6 48) 
13, 6 12 5.0) 
| | |6.2) 
10 10 11 5.8 
10) 13 6.1) 2.1 
0 8 13 5.5 0.5 
10} 13, 6.1/2.4 
7 14 10 5.810.383 
6 11 14 6.5 5.5 
122,10 9 49 0.35 
7 11) 13 6.3 1.5 
5 10 16 6.8 31 
10, 16 6.9 3.4 
9 9 13 6,116.7 
9 8 14 6.0121 
4 12 15 6.8120 
| |63 
8 18 7.5 3.2 
5 19 6.6 2.7 
7) 13, 11, 5.8) 1.2 
7) 16 6.6 1.8 
11} 3,17 6.0 1.2 
7, 8 16 6.6 2.4 
11, 10 10 5.2 1.5 
8} 10} 13) 5.9) 1.2 
| | 
14) 11) 5.2) 1.3 
10 8 13 5.7 O38 
10 7 14 6.0 3.8 
10 8 13 57110 
8 68) 15 6.4) 2.5 
10 8) 13 6.0 0.2 
5 4) 12) 4.7) 1.7 
6 13 12 6.1) 2.1 
6 6 19 6.8 6.9 
7| 6.6) 4.7 
9 12 10 5.8 44 
| 6.3. 
8 4 19 6.9 7.2 
10 5 16 6215.4 
ii 10 1871 46 


Inches, 
™ | | | | | ‘ | P | 19 11, 160 
93 | 00 | | 13, 42 | 3 7 | 
7 9 67 | 13) 46 | 7 3 
29.96 | 04 28 44 7; 2 | 
29.92 | | | 19] | 37 13 13,952 | sw. 
29.92 | 29.93 |— 05 | 30) 45 | 38 | 
29.91 | 29.94 59 | 30) 47 | | 3 4 
95 |—. 65 | 22) 49 
73 16 7,480 | nw. 
97 .04 62 29 47) 20 3 -th 14 | 6.289 | nw. 
98 |— 67 | 29 46 15 3 | | nw. 
96 65) 12 St) 19) 3 4) | 
00 |— 70 | 29 52) 16) 19) |e. 
pie 99 |— 74 | 29 55 | 20 | 19 | 41 B13 | 9,708 | 
“08 12) 49 17 | 19) 33 30 = HEHE 
| 48 99 |— 083 48) 20) 19 36 ow. 
47 | Bt + 3.0 | 58 | 29) 48 | 22) 19) 37 | 17 | 39 | | 
| + 5.2| 77 | 29) 55| 19 38 | 26 | 42 | | 
|. ‘es | 54) | 20 56 | 18) 19) | | 
| 08 | + 31) 76 | 13) 57 | 19) i 
2.8|77| § 9) 38 | He 
O1 |— .04 | 76| 22 | 19 42 | 27 | 45 | 
4 76 29°60; 19) 19 40 | 33 |... | 
13 | 6,215 | sw. 
| 75 | ot | 19) 42 | | 13 | 6,215 | ow. 
72 | 29) 57 | 25) 19) 44 | 20 | 47 1/11, 286 | sw, 
| | 24/19 46/27 | 13 | 7,857 | 
4 24 9 23 | Sl 7 8, 778 nw. 
— 65 | 19) yr 33 48 7, 510 | se. 
10 35 | 49 12 | 5,850 | nw, 
79 3065) 29°19 46 | Peas | 
— im 83 | 71 
| sol 76 7 [10,858 | 
60 6 | 9 | 31 16 11, 560 | nw, 
| ol es| isl as | 14) 5,978 
so 12 | | n. 
79 67| 35| 6 | 23 | 55 
pa | | 27|'6 a7 | 39 |... 15 | 5,847 | 
oo) 79 | 12 4 27 | 47 | 7218 | 
| 74 78 | 25 68 | 34/18 | 38 | 8 | 8,597 | se. 
7% ad 56 | 25)... 
| 
84 | 26 67 | 33 | 18 40 | | 
76 | 62) 25/18) 33 
76 | 29 63 | 26 18) 46 | 32) 47 HEE 
|| 5 |10,168 | nw. 
al | |— 2.0 | 7 10,067 | se. 
| 201 | | 50 | 30/53 /48|75| 7 7, 764 | n. 
5 | ani eo} 17/181 41 | 4s 0.8 | 15 759 
| | 58| is a | 34 | 43 1.0 | 14 | 6,336 | ne. 
— 75 2 46 | 29 | 47 0.1) 10) 9.4 | 
| 80 1/29) 4 1.8 12 | 6 | nw. 
nigel aia 2.0) 11 10,262 | 
71 | 11) 53) 10) 18) 37 28 20) 11 | 
74) 11) 55 12 | 14 | 
525114 136 75 | 25) | 13 | 18) 40 2 | 12 | 
431) 72 | 82 12, 51| 10) 18) 35 | 29 
(157 08 11 53 | 11 | 18 36 | 30) 40 45 | 7,107 | 
Sea lies — 105 26,52) 11/18 34 | ai | 37 | 7,454 | we 
— 53) 12 1s) 35 | 29 | 3 12 | 5,414 | 
77 | 84 — im 12| 6 35 | 35 | 39 | 14 | 5,798 | w. 
ai | 80 | 27,51; 28 | 42 | 35 |. 
46) 1% 32 | 28 | 35 | 417 10, 906 w. 
Lake Region.) | 12 14 | 9,158 | y 
~ 178 = | 29) 44| 14) 19) 31 | 24) 34 13 | | 
ast alas 36 12 | 9,511 | w. 
Chee 04 69 | 1246) 13 | 18 33 | 35 12 | 7,372 | sw. 
05 69/12 47) 11 | 18 32 | 33 | 36 
— 106 64 | 27) 47| 10| 18) 32 | 32 | 35 
| 18} 26 | 35 | 30 10 | 8,408 | n. 
= | 299 | 4/17] 26 | 26 | 29 8 | 6,730 | n. 
- 29 | 29 | 33 14 10,134 | 
| | 47 3 | 31 4 
on | 31.6 ..| 61 | 10 40 |— 7 | 4 | | aw. 
| 33.3 ‘ 60 | 27) 39 | | 17, 28 | | 
-.03| 23 | 44) 9 | 18) 29 | 33 | elec dR 
32.2 54 | 27 40 |— 6 | 18) | | 
38. 6 65 27 44 | | 17) 33 06/14/8 764 | 
-.05| 37.3 65 | 27) 44 17, | 
.06 | 35. 4 64 27 43 | 2) 17) ala 9 | 97133 | ne. 
~.12| 31.9 60 | 11) 38 8 | 17) 25 | 30 | 
| | 40 | | 7) 24/36 | 29 11 | 9,173 | se. 
—.17| 320 57 | 13) 40 |—10 | 17 | | 90543 | nw. | 
935) 54 | 60 | | | 17) 18 | 856 | aw. | 
31 254 49} 10 38 17] 18 | 36 | 


Marcu, 1902. 


TABLE I.— Climatological data for Weather Bureau Stations, March, 1902—Continued. 


Stations. 


Barometer above 


Upper Miss, Valley. 


Minneapolis ....... Leases 


La Crosse ..........| 
Davenport ......... 
Des Moines......... 
Dubuque ........... 
Springfield, Ill ..... 
Hannibal 
St. Louis 
Missouri Valley. 
Kansas City........ 


Valentine .......... 
Northern Slope. 


kc 
Rapid City ......... 
North Platte ....... 
Middle Slope. 


Southern Slope. 

Southern Plateau, 


7 


Independence ..... . 
Middle Plateau. 
Carson City ........ 
Winnemucea....... 
Salt Lake City ..... 
Grand Junction .... 
Northern Plateau, 


Baker City ......... | 3 


Pocatello........... 
alla Walla ....... 
N. Pac. Coast Reg. 


ces 
ortland, Oreg ..... 
Roseburg. . 
Mid. Pac. Coast Reg. 
caves 
Mount Tamalpais... 
Red Bluff .......... 
Sacramento ........ 
San Franciseo...... 
Point Reyes Light. . 
S. Pac. Coast Reg. 


go 
San Luis Obispo... . 
West Indies. 


Port of Spain....... 


de Cuba... 


Santo Domingo..... 
Willemstad ........ 


MONTHLY WEATHER REVIEW. 


Pressure, in inches. | Temperature of the air, in degrees 


+ 


| Sea level, reduced 
normal, 
| Departure from 
normal. 
dew-point. 
Mean relative humidity, 
per cent. 


range. 


Mean wet thermometer. 


| Departure from 


sea level, feet. 

___ above ground. 
Anemometer 

above ground. 


| Actual, reduced to 


Thermometers 
mean of 24 hours, 
to mean of 24 hrs, 

|Mean max. 
mean min, + 2. 

| Maximum, 

| Mean maximum. 

| Minimum. 

Date. 

Mean minimum. 

Greatest daily 

Mean temperature of the 


iid 
eon 


| 


es 


ESS TEES 


ERE 


Naso 


someon 


= 


RED 


BSBES 


Precipitation, in 


inches. 


— 
wes |S 
= wt 
2.01 + 0.3 
0.30 |— 1.2] 8 
0.58 |— 0.8] 8 
1.05 |— 0.5 | 8 
1.76 |— 0.4 
1.15 |— 0.3 | 10 
1.76 |— 0.5 10 
2.24 /4 0.1 | 10 
2.12 |— 1.6 | 13 
3.73 |4+ 1.0] 11 
2.95/4+0.2| 9 
4.50 41.0) 11 
1.81| 0.0 
3.58 |+ 0.6 | 13 
2.74/+0.6/ 11 
5.05 |+ 1.3 | 11 
1.62 |— 0.5 | 11 | 
0.37 1.0] 8 | 
0.70 |— 0.8] 8} 
1.07 0.4 7 | 
0.50 |— 0.7 | 12 
1.38 /+0.5/ 11 
i.56 |4+ 0.7 | 10 
1.32/—0.1] 9 
1.36 + 0.5 
3 
1.15 |+ 0.6) 10 
0. 58 | 0.0 | 11 
10 
34 11 


= 
= 


#228 


SE Presses 


25 : 
74 
93 

00 |— 0. 0) 

13 + 0. 

72 0.4/ 11 

46 0. 4 

21| 1 

05 + 0. 3 

84 0. 

25 |— 0. 8 
0.46 |— 0. 8 
6 
1.22 |— 0.8 | 12 
0.45 |\— 0.4) 7 
0.83 — 1.0 
0.83 |— 1.0) 9 
0.92 0.9) 9) 
12 | 
0.82 |— 1.4 | 11 | 
0.87 |\— 0.5 | 13 | 
0.69 |— 1.1] 
6.49 + 1.0 
12.74 |-4 2.2 | 26 | 
4.06 |— 0.6 | 22 
4.19 |4+ 1,1 | 19 
21 
10.41 |+ 3.3 | 28 
5.79 0.2 | 24 
3.22 |— 0.3 | 19 
3.72 — 0.3 
7.85 |4+- 1.7 | 20 
13 | 
3.94 /4+0.7| 8 
1.9 |— 1.0) 8 
2.65 |— 0.4} 11 
2.15 |— 23 | 1 
2.67 + 0.4 
1.14|—0.2| 7 
298 00° 9 
1.86 0.3) 7 
4. 68 1.7) 9 
18 
0.88 |— 0.4) 9 
3 
0.96 |— 0.9) 3 


4.08 | 1.8 | 15 


the district averages. * More than one date. 


Average cloudiness, 


miles, 
tion. 
per 
_ tenths. 


hou 


Total movement, 
Prevailing direc- 
Miles 

Direction. 

Clear days. 

Partly cloudy days. 
Cloudy days. 

Total snowfall, 


¢ 


— 


ox 


= 


= 


ance 


139 
| 
Elev 
instr 
Parr 
| | 74 10,575 | se. 
7,364 | se, | 34) se. 
| | 63 26) 45 ole 31 | 26 | 71 629 | Biv. 
1 28 | 36 | | 6,629 am 16 
99 208 |.... 9°93 62 | 4 | 7,370 | w. | 38 w. 
124 29. 9.93 |— 12 G4 | 27) 46 32 | 25 | 35 | 31 73 8,646 | 40) w. | 16 
71 | 87 29. 9.96 |— . 08 | 66 | 26) 48 32) 32 | 35 | 30 | 72 6.430 | se. | 28 | nw. | 17 
| 79 | 29. 9. 94 . 09 | 71 | 25 49 31 | 28 | 71 7,620 | se. | 38 1S 
861 #4 | 88 29, 97 |— . 07 | 65 | 27| 47 1 = 28 76 460 | oe. 40 | sw. 12 
698100 |117 | 29. |— .07 | 71 | 49 41) 26) 45 41 | 78 8,900). | 36) | 16 
14 63 | 78 | 29. 9.96 |— .07 | 70 | 10, 57 | RAR 34 | 74 a’ 788 | nw. 47 nw. | 16 9 14 
0.01 |— . 08 | 71 | 25) 50 7345| 8. | 47 | sw. | 12 
9.98 |— .05 | 73 | 26) 52 | 
S34] 75 [110 | 9.95 |— .07 | 74 | 25) 54 8, 420 | se, 40 | nw. | 16) 11) 2 
a>. loro | 99, 9.97 |— .06 | | 7,480 | se. | 34| nw. | 16) 12) 6 
74 | 26) 53) 12 | 30 | 10,355 | se. | 42 | w, 
784) 11 | 84 | 29, 37 | 31 | 41 | 37 | 75 9, 282s. | se. | 14] 101 12) 
1, $2 | 73 | 25) 53 4] | 34 35 | 28 | 64 10. 5a2 49 | nw. 16 8| 15 
75 | 84 | 28 62 = 71 25 30) 24 70 13,590 | nw. | 6 10, 15 
"105115 (121 | 28.72 | 29.92 70| 9 aa 5 "013 | n. 4h 
27. 10 | 29. 86 | 70 13 48 |— 2 | as 69 | | 11 
T1351 96 | 28.67 | 29.91 70 | 9 43 |— 30 26 | 78 | 7174 | nw. | 40 | se. 13 
572) 43 | 50 | 28.2 29.90 |— .15 | 13) 45 |— 
28 | 36 sw. | 44) sw. | 12,10 14 
1, 56 ‘ | 29, 89 | os | 23 | 71 8, 807 40 | nw. | 26) 9) 12 10 
25 | 29.98 | 82| nw. | 27 7) 18, 6 
Havre ....... 29. 90 52 | 40 7588 | nw. | 40 | nw. | 151 20 12, 9 
2, 371) 42/3 | 95 67 | 29.95 53| 43 16) 26 | 27 | 29 | 39 | 7,588 | nw. 46 | nw. | 16) 11) 12 8 
2, 96! 99 § 7} 21 41/3 7 | 3,37 | 26) 8 18] 5 
| | 16 19 | 36 | 26 | 19 | 64 | 2| | nw. | 48 | nw. | 26 | 
6, 088) 56 | 64 7 bel mw. | 15, 11) 8 
5,372) 26 | 36 | 24.49 | 29. 7,0 25 14) 14) 3 
30) 26 | 47 | 30, 17 | 46 | | | isl 9 
30) 25 51 | 30) | 46 | 4 8,819 s. 615 11 5 
5,291| 79 151 | 24.56 | 29, 87 ~ | 32 | 68 | 111,656 | nw. | 48 | 
201] 79 | 24. | 39. 87 17] 35 | 38 | 38 | | | 7 5 9 
4, 685, | 29.92 |— .09 75) 10 58 | 17) 48 | 30 | 60 | 10 | 40 | nw. | 12 10 
Concordia. .........) 1,398) 42 | | 27. 28 | 29.90 foe -07 | 45.4 2 77| 10 57| 12 38 | 36 | 39 39 | 71 7 
Dodge Basal | 85 | | 95 |— . 04 10 61 | 2 5) 41 | 33) 4) 47 9,198 | se. | 36} se. | 6 
Wichita 514 90! 3) 68! 27 5 45 14,964 sw. od | 
56.9 7] 33 | 43 | 35 | 21 | 45 2} 1 
1 45 | 4 | 28.11 | 29.92 | 75| 959) 18] 17) 33] 11,899 | nw. | 57 | sw. 14) 3 10, 8 
3’ 676) Mo | 61 | 26.13 | 29.88 | — .07 | 47.0 - 27 5| 39 | 48 38 | 15 26 6 708 | nw. | 33 | nw. 6 14) é 11 25.9 
2 } 28 | 18 | 49 . | 40) sw. 
3,762, 10 110 | 26.09 | 29. 86 one 31 19 | 48 | 26 | 20 | 67 | | 3 | 
3, 762 47 | | 28.11 | 29.90 | 36. 57 | 31] 43 |— 8 26) 19 | 4 48 | 26 | 37 5,714 w. | 41 | 
O15 47 | | 38.18 | 29.99: ‘S| | 17) 71 | 36 | 26 44 | 39 | 48 | 26 | 37 8,466 | 56| w. | 13) 15) 16 
Phoenix | lee lance lanes 31) 89 5,562 | nw. | sw. | 2) 20) 6) 5 3.1 
3,910, 51 | 58 | 25.91 | 29.91 38 | 31 | 25 | 71370 | ow. | 60 | sw. 
3, ob. | 31) 46 4 23 | 63 43 | sw. 8.9 
os | 90 | 25.99 62 43) 14 29) | | 53 S107 | 
50 | 70 | 4 | || 58 4,654|/ nw. | 31/8. | 14) 9 | 
38 | 24.51 | 29.91 mag | 8 21 | 30) | 27 | ‘ 7 
| 25:54 29.95 | 38.1 | 18) 51 17 | 30, 28 | 37 ak 4,688 | se. | 26 | 1) 9 21 
\ | 25.2 33.3 — 0.5 | | 18 | 20 29 | 24 | 23 | 4,678 | nw. 29 | 4 
| = ‘ ol em 34 | 25) 58 2 7.9 
on | 58 | 26.26 | 29. 99 Sel ssl 49 | | | 04 
| 27.12 | 30.01 |—. | 72 | 31) 55] 92 | 26 | 71 33 | sw. 
| | | 2098 45.4 14 | 29 139 27 | sw. | 14) 3) 20, 8 T 
1, 943) 73 | 28.88 | 29.97 105 | 45. | 38 | a3 12) 3} 11) 17 
1,000 65 | 73 | 28. 88 29. 97 | 43.9 47| 33/13) 38 16 41 | 38 83 3,125 | w. ~ sw. | 12] 31 141 14 0.2 
2.86 | 20.00 .06 | Si | fw. | 28) 
259) 13 | 20 | 29.67 | 29.90 08 66 | 31) 31 | 29 : 
213113 | 29.73 62 | 50 30 | 28) 40 | 23 | 42 38 3,038 | sw. | 22 | sw 
20) 57 | 64 |....... ai 62 | 30 | 29) 38 | 32 | 41 | 37 13) 614 11 
54203 |213 | 29.84 | 30.01 |—. 69 | 30) 5B | Bt 72 7,308 | se. | 44) mw. | 12) 7 
S18) 86 | 67 | 2048 | 33/24 42/16 | 44| 40) 79 15,725 | nw. | 80 | nw, 
| 58 | 4 52) 3) 39 | 32) 69 5,821 | 35 | se. 21213 6 
27.54 | 30.04 | — | 2.9) 29) 61) 33) 42) 25 | | 71 7235 | w. | 
9106 117 | 29.95 | 30.02 |— | > 29) 58 2) 15) 
117 | 29. 9 | 30. 08 0:5 | | se | 1) 12 15) 4 
} 67 | 70 | 2s . 03 | 81 | 17 65 37 | 25) 71 4274 26 | s. 
| 82 | .00 2/76/17 61) 43 73 
Los Angeles 338) 74 | - 00) 39 16, 63 | 32 2 42 | 32) 22 e. 11) 15 5 
| aol 10 | 46 71 | 15 | 70 | 67 | 75 | ne. | me. | 8] 10 
| 201) 10 | be fond 70 25 | ne. | 11) 22 9 0 
| 5a | — .05 | 86 | 28 4 | 67 | 28) | 77 6, | se. 13) 
Basseterre.......... 41 — +1. 89/46 82) 52! 6 65 26 | 38 | ne. 10 20, 10, 1 
Bridgetown ........ 57 | 65 — .02 | 99 | 61 20 9, 384 | e, 
a vase 55 | 20, 64 | 33 | 66 | 64 | la 12) 11) 8| 5.0 
40) 65 | 66 |......, 8, 293 | e. 6] 16) 13) 2) 3.9 
37 | 47 |.. I's 5.4 | | 26 | 68 9 6.5 
90 | 29.90 29.99 75.6 90 | 26, 84 61 | 20 11 | 8,602) | 22 ne, | 29) 0 22 
2 | 29.89 29.96 .04 | sal zal ia | | | | 
| | | computing 
| | i ing no departures are not used in computing 


Stations, 


Birmingham ............. 
Bridgeport 
cc cc 
Camphill ...... 
coc 
Eutaw....... 
Evergreen 
Flomatom 
Florence @. 
Fort Deposit ............. 
Greenville. 
Highland Home.......... 
Livingston ............- 
Madison Station.......... 
Maplegrove 
Mount Willing ........... 
Pushmataha.............. 
2. 
Thomasville.............- 
Tuscaloosa 
Tuscumbia 
Union Springs. ..........- 
Uniontown 
Valleyhead 
Wetumpka ...... 0... 


Alaska. 


Fort Egbert .............. 
Fort Liseum. 


Killisnoo es 


Arizona, 


Agua Caliente............ 
Allaire Ranch ............ 
Arizona Canal Co's Dam. . 


Buckeye. 
‘asagrande OS, 
Champie Camp. .......-- 


Cochise *5 
Congress 


Dragoon 


Dudleyville . 


vnc nec. 
Fort Apache... 
Fort Defiance ............ 
Fort Grant .... 
. 


Jerome ... 


Maricopa®?.............. 
Mohawk Summit*!...... 


Mount Huachuea......... 
Natural Bridge, .......... 


Pinal Ranch ............ 


San 
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Maximum. 
snow. 


Total depth of 


Minimum, 
| Rain and melted 


~ 
= 


Swe 


TABLE IT. record of and other observers, March, 1902. 


| Stations. 


| Arizona—Cont'd. 


Arkansas. 


3 


Arkadelphia ............. 
Arkansas City............ 
Blanchard Springs ....... 
Camden 
COmway 
Dardanelle ..............- 
Fayetteville ............. 
Forrest City. 


Keesees Ferry... ......... 
Lathorville. 


Mountain Home.......... 
New Gascony . 


dances 
Silversprings ............. 


Stuttgart ....... | 


eal 
Wi | 


Witts Springs ............ 
California, 


Ballast Point L. H .......)...... 


Campo .. 
Cape Mendocino L. H. 


Crescent City ............ 


Cuyamaca * 

Durham 96... 
East Brother L. H........ 


Maximum, 


Mean. 


| 
| 
| 
| 


snow, 
snow, 


Rain melted 
| Total depth o 


~ 


= 


< 


4 


on 


a 


Stations. 


California—€ ‘ont’d, 


Folsom City *® ........... 
Fordyce 

Fort Ross 7 


| Georgetown | 
Grass Valley ............. 
Sc 


Indio*? 


Kono Tayee............++ 
Laporte 
Las Fuentes Ranch....... Seer 
coc 
| Lemoore*!,...... 
Lick Observatory......... 
7 
Los Gatos b. 
| Mammoth ,..,......... 
Mare Island L. H ........|.... 
Milton (near) ............ 
Mokelumne Hill *%,......... 

Monterey *!.............. 

Mount St. Helena ............ 


Peachland*5 ............. 
Piedras Blancas L. H..... 
Pigeon Point L. H.......).... 
Point Ano Nuevo 


Point Arena L. i 
t 


Point Fermin L. H . 


Point George L. H .......)...... 
Point Hueneme L. H............ 
Point Loma L. H........./.... 
Point Montara L. H......).... 
| Point Pinos L. H......... 
| Point Sur L. H........... 
Pomona (near)........... 


Maximum, 
Minimum, 


North Bloomfield. ........ 
North Ontario. ........... 
North San Juan*?!........ 
Oakland 


vint ‘onception LH... 


Temperature, 
(Fahrenheit. ) 


| 


Marcu, 1902 


| Rain and melted 
snow, 
snow. 


140 
Temperature. Precipita- ‘Fem perature. Precipita- Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. tion, | 
| 
3 | 
| | 
| $ 
| | 3 | 
| | Lele | | | 
Ashville... 74] 10,22 0. 62 0 || Elsinore..................| 88] 28/528] 264 
0.50 Escondido................. 83 | 30/530] 3.68 ‘ 
28 | 60.0!) 9.32 0.40} 0.74) 32) 522) 3.52 
22 | 55.9 | 10.41 0.73 35.) 52.0) 3.46 
rapes By 67 022| 1.0 10.99 | 1150 
12. 60 78| 0.63 | 36) 49.9) 6.75 
26 | 54.8 | 10.08 6 | 18/404/ 645| 45 | Foster 
$2 | 61.6°) 8.58 Tueson 2/561) O48] 1.5 | 23 45.0) 6.47] 12.0 
23 | 58.8 )....... | | 0.65) 65 8| 9251.0) 274 
24 | 58.6 | 10.23 (5 5.16 
60.8) 6.43 48.2 | 0.60) 6.0 32 | 54.8] 1.63 
20 | 53.8) 6.38 1.30) 11.0 
| 15 | 38.6) 5.08) 41.0 
29 | 57.0 | 11.72 78] 18/493] 4.40 7| 33/535) 1.78 
32 | | 7. 56 | 88] 26/55.6| 7.90 30/501) 255 
76| 22/| 51.6) 312 Idylwild ................4 11/3274] &53] 223 
20 | 53.3] 6.76 82) 23) Imperial 94] 34/615] 0.30 
30 | 56.8 | 6.87 77 25 | 54.2) 5.92 M 46 63.2 (0.00 
52.8 9.98 | Jowa Hill®2,.............| 67 29 45.0) 7.54 6.2 
24 | 53.4 11.12 85 | 26 55.6) 4.72 OS) | 298} 
29 | 55.2 | 12.69 84 | 27/551) 5.42 72| 24/446] 30 
22 | 38.5 8. 39 78 | 23/524) 5.65 Kennedy Gold Mine......| 67 | 24 | 4.79 
29 | 58.4] 7.67 32 | 50.8 | 7.04 
73 | 14 | 48.2 5.77 | 35/482] 285 
27 | 55.4 | 10.31 8.09 
2352.8) 9.26 79 2350.0) 5.10 11 | 32.6 10.09} 91.8 
19 | 52.5) 5.70 70 24/498 4.89 
19 | 49.8 | 10,57 32/514] 1.84 
27| 55.9) 8.60 | 32| 53.8 | 2.31 
30 | 59.0) 8.63 25 | 5.2) 1.50 
28) 58.2) 8.17 26/540) 623) T. 21| 36.6] 5.19]...... 
20 | 53.0) 7.82 77| 16/50.6| 222 
18 | 52.3] 9.41 T. 76 26) 51.2) 235 32) 0.3) 238 
26 | 58.8 | 12.48 | | 49.7| 7.59 
22) 55.1) 7.59 48 | 66.0) 0.36 
25 | 87.2 |....... 70 | W.2| 5.54 29 | 46.4 | 
27 | 57.9] 8. | 7.09 
20 | 51.8 | 12. | | 225 
19| 50.3) 6. » 72 50.2) 3.46 32) 53.8) 6.17 
90 | 57.2] 6. 80 55.0] 6.83 3.92 
23 | | 10, | 
| 5. | Oregon 4) 48.2) 3.17 40 | 56.8 0.77 
25 | 53.8) 9.30 |, Osceola... .. 2/|626/| 578 35 | 48.7 | 0.14 
77 22 | 52.9) 4.30 44.6) 4.12 
55.8)| 9.92 9.27 26 | 4.25 
28 | 55.7 | 10.82 82/ 20/51.5) 3.14 53.6) 4,22 
29 56.8) 7.46 79| 14/483) 7.38 GOD 
28 | 58.2) 10,40 77| 25) 0.6) 262 ||) Needles 80] 45) 62.9) 0.05 
Bas 16) 49.0) || Nevada City 69] 22) 502} 20 
2) 22 | 586) 3.38 | 73] 399 
8/24) 470) 6.0 | bk | 76 a6 | 51.7 | 3.27 
6/29.6) 1.50) 12.5 | «689 | 27 | 58.2) 6.10 69} 19) 42.2) 6.40) 12.8 
45 060) 40 81} 25 | 56.0) 6.66 76| 49.7| 5.78 
Sitka. 34.0/ 5.39) 13.0 79| 27/551) 6.24 29/442) 590) 
| 19/| 53.0) 4.63 37 | 51.7) 3.51 
| 25 | 54.2| 0.33 81 6.48 | 0.15 
Seer 0.51 5.0 71 14/46.8) 6.30 Oleta*! .4... 6y 28 45.0) 5.07 1.0 
0.45 | 15 | 46.8) 3.55 33 | 51.6) 2.59 
40 62 0. 30 | 28 | 50.4) 2.98 
| 76| 34] 54 Angiola .... 88] 29/509] 1.16 28 | 46.8) 2.50 
80 29 | 55 0. 60 31 | | 0, 89 
67| 39 | 52 0. 46 
= 77*| 0.45 | 4.0 | 50.4) 4.17 37 | 
‘a | 52 1.90| Bishop..................., 7] 2/424] 1.53] 23/432) 533] 5.0 
| 40 65 | —16| 30.8) 27.0 3.00 
22 | 0.64) T. Bodie —14/ 188) 2.56) 25.0 
4) 4) 0.71) 20) 62) 10) 85.0) 9.26) 74.0 
72) 16) 40.0) 0.58 .. .. .| 11. 26 
82} 21 | (34 | 50.2 45 3.76 
%| | 035) 40 tees | 39 | 2. 66 
so | 0.20 17 | 1.0 54.0 
82 0. 35 78 | 29 | 50.0 2.89 
87 | 4 | 0.33 67 | 49.2 31 | 55.2) 3.85 
7% 2 O41) 1.5 60 | 32) 46.4 33) 53.4) 3.13 
| 0.50) 3.0 22 | 35.5 31) 50.4) 0.1 
0.45 | 76| 30 | 49.2 32/508) 268 
84) 56.0) 0.36 | 72| 382) 51.8 72] 986) 52.2) 1.81 
78 | 24 | 51.4) 0.29)...... 72| 31) 51.4 || Riverside ................, 87] 228 
70; 10/382) L73| 14.0 61 15 | 34.4 
St, Johns = | | 41-2 | 020) 22 8 | 33 | 52.0 || Rosewood ................| 72 | 27] 60 
27 | 52.6) 0.23 | | 29| 49.8) || Sacramento ..............] 74| 2.18 
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TABLE II.—Climatological record of voluntary and other cooperating observers—Continued. 


Temperature. | Precipita- | | Temperature. | Precipita- | Temperature. | Precipita- 
(Fahrenheit. ) tion. | | (Fahrenheit.) | tion. (Fahrenheit.) | tion. 
Stations. | Stations. Stations. 
| ap | ; | oe | oe 
= = & = a = = = 
le | |e | ie 
California—Cont' d. | | Ins. | Ins Colorado—Cont’ Ins. | Ins. Florida—Conv Ins. | Ins 
88) 65.0 0.81 1.39) 19.8 || St. Andrews ............. 84 | 31/614) 7.79 
San Bernardino ........... 54 29 | 53.2] 3.89 | 61) 10) 36.8) 0.46 4.0 || St. LOO 88 37 | 67.2 | 2.34 
80 30 | 52.0) 2.31 | ke 82 31 | 62.7 | 6.16 
| 2.65 | 34.0] 0.89) 7.5 || Switzerland ........ ..... 84 | 30 | 63.0) 3.45 
| 7 33 74 8 41.9] 1.78 4.0 || Tallahassee............... 81 34 | 59.6 | 11.06 
3. 21 | || Rogers Mesa .............| 62] 7 | 34.8] 0.31 3.4 | Tarpon Springs .......... 87 35 65.9 | 4.04 
San Mateo*!............. 70 40 | 30.7) 3.58 3.87 | 50.0 || Titusville ................ 86 40 | 66.2) 2.73 
San Miguel *!............ | 78 34) 51.2| 2.60) | | —10/ 24.8] 0.80) 11.5 || Waukeenah .............. x9 30 | 61.7 | 4.20 
San Miguel Island........ | 65 40 | 50.3 | 2.52 | Saguache | 64] | 32.3) 0.10 0.9 85 28 | 61.2 | 12.83 
Santa Barbara............ | 39/540) 239 | 64) 333) 027) 28) Wewahitchka............ 82) 31 | 58.8 | 11.10 
Santa Barbara | 6) 1) 308) O68) 68) Georgia, 
3. 12 | | 58 | 0 31.8) 1.20) 14.0 73 20 | 51.6] 5.92 
| 74 31) 50.0) 3.23 Sapinero 0. 39 7.5 Ik 
Santa Monica............. 73 35 | 54.0 | 3.27 | 4¢| 37.7¢| 2.27 | 26.0 || Alpharetta............... 74 19 | 51.4 8.27 
5 36 | 56.0) 3.31) | 67] 4 | 39.0) 0.57 GO 76 29 | 56.2 | 13.13 
Sierra Madre ............. 76 35 | 52.8 | 5.19 | Wagon Wheel............ | 54) —1o | 24.2) 0.32 5.5 || Bainbridge .............. 82 32 | 60.8 | 11.85 
2. 00 |} 48 —12 | 23.5 1, 00 78 32 | 59.2 | 13.40 
3.90 | 1.05| T. || Bowersville.............. 75 | 22| 49.6) 6.05 
2. 30 | 52; 28.6) 1.21 77 26 | 54.6 | 10.57 
.4) 1.85 | 45 | —18 | 17.2] 1.55 | 20.5 || Camak 76 26 | 54.6) 6.78 
62 14 86.4) 256 25.0) Connecticut. a 72 19 | 47.6 | 7.81 
67 38 | 53.5 | 2.90 | | 68) 423] 6.55 73 31 | 55.8 | 9.79 
80 37 | 52.4 1,74 | 67| 10| 39.0] 5.38 77 22 | 52.6) 5.97 
| 67 30 | 46.2 | 3.28 | | 64 20) 41.8) 6.09 9.0 73 17 | 49.8) 5.92) T. 
6.50 | Falls Village ............. 4.59 10.0 || Diamond ................ 77 13 | 48.2) 5.93) T. 
58 30 | 37.4| 5.60) 56.0 || Hartfordb................ | 65 18 | 41.6) 6.12 85 29 | 60.4 | 10.25 
32 | 53.8) 2.14 Hawleyville ............. | 64 16 | 23.6 8.97 
Upperlake................ 76) 28 47.5) 3.87 | New London ............. | 23/420) 222 . || Experiment.............. 75 | 23 | 53.6) 7.66 
Upper Mattole*!......... 69 32 44.4 13.12) T. | North Grosvenor Dale....) 68 | 10) 40.2) 5.47 /|...... 80 30 | 57.8) 8.42 
76 37 | 52.5) 3.57 | | 6); 9 40.9) 5.71 85 24 | 57.2 | 8.54 
79 || Southington.............. |; 65) 10) 41.4) 6.45 7.0 || Fort Gaines .............. 78 31 | 57.4 | 10. 41 
| 1.78 | | South Manchester ........ 3.58 | 11.0 || Gainesville .............. 68 21 | 48.2 7.58 
Voleano Springs*!. ..... 45 63.4 0.50) 66 20 | 40.8 | 6.35 || 74 20 51.4) 6.24 
| Voluntown 67) 18) 41.1) 6.87] 10.0 | Greenbush ............... 74) 19) 50.2) 6.45 
dic | 2.45) 67 | 10) 42.0) 5.56) 11.0 | Harrison. 82 28 | 56.8 | 8.65 
| 92 32 | 50.4) 2.76 West Cornwall ........... 65) «15 | 37.0 | 4.68 9.8 | Hawkinsville ...... ..... 82 28 | 56.3 | 11.09 
40 544) 255 | 18 || Hephzibah ............... 80 30 | 57.2 | 7.51 
Wilmington | 97) 40/527) 229) | 7] 19/482] | Lost Mountain ........... 74| 19/526) 6.99 
Wire Bridge*®........... | 33° (5.6 4.95 | 72) 2 | 45.7] 3.86]...... 6006 28>) 57. 1¢) 7.28 
2.15 | 16| 43.6) 4.95]...... 78 27 | 57.4 | 9.57 
| 64] 24| 42.4 | 1.53 | | Seaford....... | 7%] 2) 47.1) 2.98]...... || Marshallville ............ 79 | 30 57.9) 9.90 
77 33 | 55.2) 2.42 District of Columbia. | | 86 29 | 60.4 | 8.83 
| 9.03 | 17.0 Distributing Reservoir*$. 76 21 | 47.0] 5.08 ]...... || Milledgeville............. 76 24 | 52.8) 8.61 
Colorado, | Receiving Reservoir*®...) 74) 20 | 46.3) 4.33 H 82 29°) 57.2) 5.15 
ss 62 33.0) 1.60) 9.0 |) West Washington ........ 82/ 17/460) 411 33 60.4 8.40 
Ashcroft 47 | —12 | 19.3] 1.38] 245] 85 | 34 | 63.2) 6.57 || Point Peter .............. 76 | 23 | 50.0) 7.02 
9/991) 1.48) Bartow 38) 69.5) 202 79 | 28 | 57.7 | 11.25 
Breckenridge ............ 45 | —13 | 18.9] 1.32] 21.0 || Carrabelle................ | 82] 35/ 61.8] 6.34 73| 18/51.4|] 6.08] T. 
| 69 10 | 40.6) 0.46) 3.3. De Funiak Springs....... 82) 29) 61.1 | 13.62 77 21 | 51.5) 6.42 
Castlerock................| 1.00] 7.5]| Deland................... | s8| 36) 662]....... 29 | 60.0] 6.22 
64/—8/ 5.5 || Eustis ................... 88e) B84) 67.04) 4.56 84| 28 57.8] 5.67 
Cheyenne Wells .......... 70 1 | 39.7) 1.92] 3.0 || Federal Point............ | 85| 29/628] 3.77 | 82) 29) 57.8) 7.68 
du | 230] 2.65/ 41.0 || Fernandina.............. 81 35 | 60.0) 5.25 78 26 | 56.0 | 9.52 
60 85 46 70.7) 0.00 || Thomasville.............. 83 | 34 | 60.8 | 10.16 
Colorado Springs ......... | 64 6 | 34.8) 0.77 8.0 || Fort Meade .............. | 88 65.8 | 3.28 75 22 49.2| 5.94 
| 67 6 | 37.4| 0.06| T. || Fort Myers..............| 88 | 43/686) 0.18 | 82) 29) 58.8) 8.57 
62 9 34.0) 0.68 5.6 || Fort Pierce............... | 9) 44) 684) 295 84| 29/1 56.7| 8.07 
35.2)! 1.50 25 Gainesville ....... | 86 35) 64.0) 4.15 7.74 
Fort Morgan ............. | 66 | 30 | 57.6) 6.09 86 29 | 60.4 | 7.42 
| 7| 39.8) 0.64) T. || Huntington.............. | 87 35) 64.5) 4.08 80 32 | 58.5 | 9.02 
1.32 | 22.0 || Inverness ................ | 85 | 36) 64.8) 4.95 74 26 | 55.2) 8.22 
O4 31.8) 0.16 | | 85) 34) 61.8) 6.27 60 10 | 35.0) 0.80 5.5 
85 | 35 63.0| 6.83 American Falls..........- 59 12 | 34.9) 0.68 )...... 
| 58 | —23 | 22.8) 0.46 | 7.2 || Macclenny ............... 86) 32) 63.3) 7.98 Blackfoot... ............... 62 17 | 35.6) 0.20) 2.0 
68 | — 3/| 34.2| 1.37] 15.0 || Malabar......... 89 | 39 | 67.4) 0.83 45 4/249) 0.55 5.5 
70|—1/| 39.6) 0.56/| 3.0 || Mamatee.................. 40 | 67.4) 1.36 56 | — 8 | 23.4) 0.82! 18.0 
vi 75 | 86) 42 71.0) 0.61 | Downey 60; 10) 388) 1.50) 80 
Holyoke (near) .......... | | 40.4) 1.64)...... || Marianna ................ | 32 | 60.2) 12.38 51 | —10 | 24.0) 1.92) 14.5 
vs sit | 6 | 6/338) 0.60| 8.8 |) Merritt Island............ 40 | 67.6) 1.05 65} 22/426) 1.12) 05 
Lake Moraine ............ | —10| 91.4] 2.68] 89 | 40) 70.6) 0.00 | Grangeville .............. 
| 78 10, 4.5) 1.63 4.0 || Micanopy .......... ..... | 34 64.6) 6.20 52) — 26.6) 1.61 6.6 
| 123 1.0 Middleburg | & 28 | 61.4) 7.04 58 11 | 33.6) 1.16) 11.6 
| % 6/428) 1.71 6.0 || New Smyrna............. | 88 | 35 65.0) 1.89 44) —14/ 20.2; 2.00 26.0 
Longs Peak .............. 45| 0/228) 1.36) 185 || Orange City.............. 32 66.8) 2.37 61 | 15 | 36.4) 1.18) 24 
Mancos....... 70 0; 35.8] 0.29; Orlando.................. 85 | 40) 67.4) 1.81 52 14 | 39.0) 1.95) 18.0 
Marshall Pass ............ 2.83 | 42.0 || Pinemount............... 87 | 61.4) 4.90 58 11 | 35.3 | 0.58 2.0 
54) — 8/ 32.0) 1.20/ 15.8 || Plant City................ 89 | 34 | 66.0 | 1.16 62 15 | 38.4 | 1.91 6.4 
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TABLE 
Temperature. 
( Fahrenheit. ) 
Stations, | 
8 2 
= 
Idaho—Cont' d. | 
67 20 | 40.4 | 
Porthill 17 | 35.2 
Priest River..............| 58) 18) 
dank vube'es | 30. Be 
0 | 27.0 
che 45| — 4) 24.2 
Swan Valley ...........-- 2/ 29.3 
0 | 23.3 
Illinois. 
Alexander ............... 72 | 9 | 43.8 
Beardstown 
Benton suds 76 4 48.4 
Bloomington .............| 74 | 43.0 
Cambridge ...............| 5 | 40.0 
ened 74 12 | 44.7 
case 77 14 | 48,1 
Chemung 65 | — 4) 37.2) 
7 13 | 47.4) 
Coatsburg . 73 7 | 42.8 
75 | 14| 48.7 
cc 72 9 | 44 
70 1 | 4.7 
6 | 40.7 
Effingham. ..............- 76 12 46.9 
77 11 | 47.7 
kates | 12 | 46.2 
Friendgrove*® ........... 72 14 46.6 
6S 3 | 39.3 


Kishwaukee ............. 


acd 
Morgane Park... 
Morrisovville 
Mount Carmel............ 
Mount Pulaski ........... 
Mount Vernon ........... 
New Burnside............ 


ins 
uv ad cas 


chen 


Wellington .............. 


2 
bb: 


71 43: 
7 14 | 47.5 | 
8 48.9 | 
73 9 | 4.2 
7 5 | 41.6 | 
75 | 13 | 44.6 
68 5 | 39.3 
7 38.6 
70 2) 40.2 
71 39.4 
70 6) 41.40 
65 0 | 38.0 
66 4) 41.2) 
| 


72 41.6) 
72| 15 47.2 
76) 12/461) 
446) 
6 


66 2| 40.2 
73 12 
73 9 | 43.6 | 
75 12 | 46,2 
73 48.4) 
73 13 | 45.8 
70 6 | 42.1 | 
72 12 | 45.0 | 
71 12) 44.0) 
| 48.2 | 
70 10 | 42.2 | 
73 9 | 42.6 
75 15 45.8) 
74 9 | 42.8 
74 12 | 47.2 
65 0 | 38.2 
73 12 | 45.4) 
70 8 | 42.6 
74 13 | 46.4 
76 12 45.0 
73 8 | 41.2 
70 6 | 41.5 
73 9 43.4 
72 3 39.8 
75 15 | 46.6 
66 3 | 39.6 
72 10 | 43.0 
70 41.0) 
70 10 | 41.5 
73 12 | 43.4 
66 0 | 38.7 
68 4 | 39.8 
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Rain and melted 
show. 

Total depth of 
snow, 


= 
= 


=x 


= 


aN 


An 


xe 


as 


Stations. 


Indiana, 


Bloomington ............. 


Cambridge City .......... 


Fort Wayne .............. 


Huntington .............. 
Jeffersonville............. 
Knightstown ........... | 


Madison a ................ 


Mount Vernon ...... .... 


Prairie Creek ............ 


Rockville 


| 


| 


Va 
Veedersburg .......... 


|| Worthington ............. 


Indian Territory. 


| South MeAlester.......... 


Webbers 


Belleplaine .............. 
ep 


Buckingham ............. 


| Charles City.............. 


Rain and melted 
snow 


Maximum, 
Minimum. 


Aa 


222 


ob 


AN! 


Precipita- 
tion, 


Total depth of 
snow. 


3.27 2.0 


404 
2. 73 
2. 89 
3.37 
3.31 3.0 
4.16 1.5 
2.81 » 4 
3.61 0.5 
2. 36 1.0 
2.58 
2. 


2 


- 


Fort Dodge 
Fort Madison 


cou 


39 

0. 
42 2. 
ay 0. 
18 | 1. 
4. 
2 
2. 
37 
ol 
SS 2. 
21 1.9 
22 4.2 
36 4.8 
97 4.6 
41 
Sl 
1. 
32 2. 
33 
48 0. 


= 


= 
ee Sy; 


Ottumwa 


Vinton *! 


Stations. 


lowa—Cont 
College Springs 
Columbus Junction 


se 
Estherville 


Grand Meadow 
Greenfield 
Grinnell (near) 
Grundy Center 
Guthrie Center 
Hampton 
Hopeville 
Humboldt 
Independence 
Indianola 
lowa City 


Maple Valley 
Maquoketa 
Marshalltown 
Monticello 
Mountayr 
Mount Pleasant 
Mount Vernon 
New Hampton 


Primghar 


Seranton . 
Sigourney 
Sioux Center 
Stock port 
Storm Lake 
Thurman 


Washington 


Marcu, 1902 


snow. 
snow. 


Rain and melted 
Total depth of 


Maximum, 
Minimum. 


- 


= 


oo 


a 


II.— Climatological record of voluntary and other cooperating observers— Continued. . 
Precipita- Temperature. — Temperature, Precipita- 
tion. (Fahrenheit.) | ( Fahrenheit. ) 
| | 
| | | 
| | : | | 
a 
| | | 
| | | Ine. Ine. Ins. | Ins. 
68) 43.1) Corning...............-.. 386! 1.08} 1.0 
6) 40.0 Council Bluffs............| 78 0.56/ T. 
69 | 10) 46.9 Cumberland. 40 
70; 10 44.6 37 1.17 0 
69| 9) 41.8 Delaware.................| 65 | | 36 1.78 5 
70 10 44.7 Denison . 38 1. 60 0 
72| 10} 41.6 66) — 36. 2.12 0 
kdwat e*l 72; | 47.2 72 | 1, 33 0 
71 | 9 | 42.2 73 1. 24 
69 | 42.2) 66 | — 38 2.17 5 
68; 13/445) 1 35 0.73 0 
66 9/426) 3 73 | 1.43 
2.5) | 73 8 | 42, 3. Forest Citv...............| 66|— 8 | 35.5 | 0.20 
4.18 | s 70 10 43.8 | 4 Gallv@ 72) — 4] 37.8] 0.22 0.1 
3.89 | 69 12 | 43.4 2 
3.77 | o | 11/424] 3 74 | 
1. 83 77) 8/420] 4 64° — 
£06 | 73) #1 41.9 | 2. 68 | — | 
3. 65 | 11/462) 2 69 | 
4. 22 | Marengo 73| 12/42) & 70 | — 
"2. 60 | 10 | 43.2) 3 68 | — 
3. 93 | | Markle ..... 72 
3. 82 71 ( 
3.09 | 2 68|—4/ 39.0) O86 )...... 
2. 64 | 70 | —7 | 37.0 1.51) 07 
3.41 734) 124 43.84) 3 71 | 40.4) 1.12 0.3 
3. 05 68 10 41. 3. 2 —5 36.5) 21) 10 
2. 67 | 71 0 43.8 3. ....... 
3. 16 78 47.8) 3. 8 | Knoxville............-...| 72] 3/406] 0.94] T. 
2. 87 72 | 11) 46.8) 2. OS 
om 7) || Larrabee a8) 0.63) 1.2 
3. 60 69 | 40.8) 3. 5 | Leelaire 2. 52 | 0.7 
‘50 8/408) 3. @ || 97.2) T 
5.51 ce 70 | 12 | 45.8) 2. 70 | 0. 83 | 0 
3.17 | Topeka 10 | 40. 2. 2/404) T 
66 | 69 7) 398) 2. 
3.19 | 71 43. 3. 6) — fT. 
Lakerpo 3.40) 14) 46.8) 1. 5 39.2) 137) T. 
1.44 76) 46. 2. OF) 38.4) 1.72) T. 
Lasalle 3. 57 80) 47.8) 2 40.2) 0.69) T. 
2.96) T. 3. 5 39.2) 1.93) 0.8 
75 46.8 383) T. 73) | 45. 3. 7 38.3 1.1 
T. 36.4) 1.94 1.0 
414) 25 86) 29 | 3.97 | | Newtom T. 
4. 78 | 0.3 | 2. 85 | Northwood...............| 6 |— 37.0] 05 
4. 96 0.2) 6.40 Odebolt 70) — 39.0) 0.99) 08 
239! 3.0 28/5 5.51 38.4) 1.89) 1.5 
4.76) 4.0 83 | 18) 5 3.72 70] 140.0) 1.23 /]...... 
2. 46 1.0 78| 24/5 4.45 Osage 368) 119) 44 
4.20) T. 80; 21/5 3. 34 Oskaloosa 71 | 38.6} 0.97 0.8 
2.90| 1.5 || Muscogee.................| 8 | 12/5 | | 72 | (41.6) 122! 1.0 
415) 1.5 — ............. 79| 22/5 5.50 | | 40.7| 1.12] T. 
3. 92 Roff en 80 26 3.15 | Pacific Junction..........) 73 | 41.8/ 213) 0.2 
3. 08 | | | 2.50 39.8) 347) 
2. 64 70|— 36.8 0.52 | 1.8 
4.89 | | 51.6) 7.81 | | 68) 
3.77 || Redoak ..................] 67 | 41.8 | 1.76 | 
2.71 T. || Ruthven ......... 0. 60 0 
Ph 3.18 0.8 || Sac City.......... ---| 38 
4.18 1.3 73| 
2, 82 0.5 68  — 6) 36. 
2.31 1 1.5 66°) — 5e| 35. 
Robinson eee 2. os 0.5 73 1 41. 
Rushville Serrerieeree 4. 67 0 1.0 65 | — 6 | 35. 
Shobonier 0.6 6 —5 36.0 0.36 3 
— 36.6 0.8 78 4/445) 1.15)...... 
42.1 y | 97 41.8) 0.92 
| 40.2 3.0 | 68 6 | 41.0) 2.39 
40.4 1.5 || 68, —4 37.5) 2.29 
| | 37.0 2.0 || Waverly ................., 69) —65 | 87.8/ 2.05 
41.8 0.2 |) Westbend — 8 | 87.2 0.41 | 
| Clearlake....... | — | 
39.7 | T. || Whittenguy 68 | — 5 | 37.2! 1.71 
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TABLE II.— Climatological record of voluntary and other cooperating observers—Continued. 


Temperature. Precipita- Temperature, Precipita- | | Temperature, Precipita- 
| Fahrenheit.) tion. | (Fahrenheit. ) tion. | (Fahrenheit. ) tion, 
| | | | | j 
| | | | | | | | 
2 |e a | | a |= |& 
Jowa—Cont'd. | | Ins. Kentucky—Cont'd. | Ins. | Ins. | Maryland—Cont’d. | ° | Ins. | Ins. 
Wilton Junction ......... 67| 0 | 40.0; T. || Maysville ................ 76 10 | 44.1 | 3.20] 10.1 || Fallston.................. | 7 | 43.9) 452) 30 
79 2) 41.3) 1.05) T. | Mount Sterling .......... 71 8 | 45.6) 4.16/ 15.5 || Frederick ................ 17 | 46.2) 4.30) 10.0 
0.92 T. Owensboro ............... 77| 14/492) 347) 2.9 Granteville .............. | 69 5 | 38.3) 499) 210 
Kansas | 43.4) 3.26) 6.0 Greatfalls................| 78) 18) 45.7| 3.78 )...... 
9 47.0) O85) T. lo 3.65 2.0) Greenspring Furnace..... | 74> 427°) 4.04) 16.0 
78 |—1/ 41.2) 082) T. || Paducahb................ | 16 | 50.7) 404 | 70 40.8| 3.74! 19.0 
2.54| T. || Pikeville................. | 78) 6.00) 16.5 || Hancock ................. | @ 11 | 43.4) 4.30 18.0 
Burlington 76 11 | 46.7 | 2.67 | 7: 11 44.5) 1.65 3.7 | Johns Hopkins Hospital...) 77 18 | 46.6 | 4.26 )..... 
| 3 | 42 0.8 | Shelbyville .............. 74 | 3.7 94 | McDonogh | 42.74 2.89 )...... 
| 74 042.0) | | 80 30 | 63.0) 2,18 | | 72 21 | 47.5; 1.82)...... 
500% 6 45.3) 1.30 3.0 2... 86 27 | 59.6 | 2.66 | Princess Anne ........... 70 20 | 46.8/ 1.96) T. 
| 7 12 | 46.2 | 2.90 | 84 27 | 62.0) 4.06 Queenstown 73 22 47.2 | 3,33 0.5 
11 47.4) 1.57 4.0 || Baton Rouge ............. | 80 39 | 60.8 | 4.36 Sharpsburg............... 75 12/443) 416) 140 
Eureka we | 8 28 | 62.4) 4.82 | Smithsburgd............. 67 13 | 42.1) 3.05) 115 
Eureka Ranch. ..........- 78 0) 44.4) O73) T. || | 78 25 | 54.2 8. 64 | 75 20) 46.2) 269) T. 
Farnsworth *!,........... 76) 14) 43.8) | 80 28 | 60.1 | 3.25 68 3) 37.6 | 5.55) 20,2 
Fort Leavenworth........ | 7% 27 61.0) 4.76 | Takoma Park ............ 79 17 | 45.4) 455 
| 10) 44.5 2.46 2.0 | 80 32 61.8 | 2.88 4 46.8 | 3.8% 2.5 
Gove®! 38 10 43.8 |) 0.67 | | 80 21 | | 14.34 
75 15) 47.3) 284) T | 30 | 63.2) 4.78 65 15 | 40.9 | 5,47 9.5 
| 80 7 | 44.4) 0.81 || Grand Coteau ............ 81-30 | 2.60 65 18 | 41.4) 5.55) 10.0 
— | 78 | 3 | 4.2) (0.65 bn | 83 = 4.05 Bluehill (summit)... ..... 6. 11.0 
| 8 | 44.0) 1.14 1.0 30 | 64.0) 4.65 9 | 43.0) 6.40)...... 
Independence ..... ...... 75 | 22 48.8) 2.95) T. 80) 27/ 61.6) 2.57 ts 68 15 | 41.2 | 5,02 7.6 
77) 11) 45.1) 1.66 4.0 | azake Providence ......... | 85 27 | 57.9 | 12.11 25 «4i. 
| 72 10 | 4.8 2.86 1.5 | 81 34 | 62.6 1.35 63 23 | 39.6) 5.25 9.5 
| 15} 42.0 1.00 | ....... | 36 | 59.8 | 4.15 66 22 41.3 | 5.23 9.0 
45.8 2.47 2.0 || Libertyhill ..........-.... 24 58.2 | 7.39 | Framingham..........-.. 68 13 | 43.5) 6.45 |...... 
| 76) 7/427) 092) T. || Mansfield ....... | 83 25 | 56.3 | 6.22 65 18 40.6) 4.53) 10.5 
sz 6| 46.5] 1.23/ Melville ................. | 83| 26/612) 4.40 6.61) 05 
ssc | 79 ae | 85 28 | 58.1) 5.51 | Jefferson ....... 5.36 | 11.0 
| 82] 6) 46.5| 1.91 | Momroe .................. 80 31 | 58.0 | 8. 83 64 17 | 42.3) 6.66) 11.0 
| 10] 47.0] 1.37] 0.3 || Opelousas................ | 28 60.5) 4.04 | 68 | 19 43.1 | 5.28 ]...... 
| 76] 10/ 47.1] 1.45 2.5 | |} 79! 251 4.7!) 5.96 66 16 vices 
Medicine Lodge .......... so 17 | 48.7 2.04 T. || Paincourtville............| 84 30 61.6 5.30 | Ludlow Center ........... 68 6 | 87.7) 4.30 )..... 
Minneapolis ............. | 82 6 | 46.3) 1.02) || Plain Dealing............ 8 | 29 56.3) 5.74 65 16 41.0) 5,82 4,2 
Mounthope*! | 7 7 | 46. g2| 32 | 63. 3.35 New 
Ness 78 | 10 | 47.1) 1.62) 0.5 | Robelin « 82) 25 87.0) 3.00 Plymouth 65| 27) 41.7) 7.82) 50 
| 78] 9| 47.6) 2.1 5.0 | Ruddoe 84 34 «63. 1.50 | Primcetom . 
1. 60 | Schriever | 89 28 62. 4.12 Somerset .............. | 4 
72; 10/448) 2.54 2.0 Southern University ..... 2. 42 Springfield Armory ...... 66 15 41.8) 474 7.0 
| 11 | 45.9] 2.25 1.0 || Sugar Ex. Station ........ | 8&8 36 | 62.5 | 4.16 || Sterling 5.12 7.0 
| 80 17 | 49.0) 5.06 | | 86 30 | 2.95 Tammtom 65 13 40.6 2 
Phillipsburg . ........... | | 30/688! 315 || 66 | 43.6) 4.02) 9.0 
nd 17 | 48.8) 214 White Springs...) 82 26 | 60.4) 4.80 65 14/ 41.5 | 5.35) 10.5 
s| 7/469) 1.05/ Maine. | | Williamstown 60| 11/382) 3.56) 13.5 
77 17 | 48.6) 4.69] T. || Bar Harbor .............. 60 7 | 88.4) 14.37) 17.5 Wimohen@om 4.88 16.0 
78 7| 44.9) 1.36 0.5 ded | 63 7 | 12.70 18.0 68 19 41.9 | 3.75 10.5 
75 13 | 45.3 | 3.22 Ad 8 | 29.6 4.82 | 20.0 Michi 
210| Calais... 54|—1|346| 1008] 15.0]| 66} 10/398) 254) 05 
73 9 | 46.2 | 0.52 2 -4 | 10.97 5.0 | Agricultural College. ....) 69 5 38.0) 3.16 0.5 
| 9/451! 1.12| T. || Farmington.............. 63 5 8.43] 13.0 || Anmpere ................. 65 8 38.5 1.30 2.0 
78 16 48.6 | 3.34 Fort Fairfield ............ 55 | — 5 | 32.9) 2,62 6.0 65 6 | 37.8 | 3.77 1.0 
Yates Center............. 74 15 | 48.2 | 2.98 2.0 || Gardiner ................ 63 13 | 39.2 | 10,33 4.5 || Baldwin.................. 65 1 | 40.2) 4.43 2.0 
78 15 | 49.3 9.68 67 5 8.96 | 13.8 | — 44 30. 
Anchorage | %% 11 | 46.2) 2.13 58 35.7) 9.50) 12.0 '| 68 5 39.6) 3.09 1.0 
| 73 10 | 47.0) 5.05 11.5) North Bridgton .......... 65 9 68 6 38.2) 6.09 1.0 
Blandville................) 72) 15/480] 354) Oromo.................... | 2/368) Benzonia ................ 64) 6) 36.7) 3.19] 10.0 
Bowling Green ........... | 80 14| 50.4/ 6.18) T. || Rumford Falls ........... | 62) 12/360) 3.12] Berlin 68 8 | 37.0) 2.43 0.7 
| 82 13 | 47.1 | | 37.0] 8.90] 9.0) Berrien Springs .......... 69 8 | 39.9] 4.32 7.5 
72 12 | 45.8] 1.26 = Maryland, 2 65 1 36.0) 4.39 1.0 
Catiottaburg. | 9 | 45.2] 3.03] 12.0 |) Annapolis ...............] 78) 25 | 47.8) 3.95 |...... | Birmingham ............. 67°; 10°) 40,5¢| 2.42 0.5 
Centertown .............. 14 | 48.0) 3.37 4.0 | Bachmans Valley......... |} 15] 41.4) 456] 10.0 60 | —1 | 33.6) 3.99) 17.7 
6 | 15 | 47.7 | 3.68! 4.0 || Boettcherville............ | %| 12) 432) 480] 18.0 Calumet.................. 1.65] 12.0 
| 77 12 | 48.8 | 7.03 | 446 8.91 | 13.0 || Cassopolis................ 68 3 | 38.6) 4.40 2.0 
| 74 47.5) 7.10 8.0 || Cambridge ..............: 78 20 61 2 | 
| 15/489) 3.22 T i 17 | 46.8 | 2.98 63 2/ 31.4) 1.04 | 6.0 
| 72) 3.36] 7.0 || Chestertown..............) 71) 20 45.8 | 3.50| 0.5 || Cheboygan............... 57|— 3) 33.2) 145) 35 
Franklin 16 | 49.2) 5.10 6.0 Chewsville 80 3.98 | 15.0 |) Clinton 68 8 | 39.9 3. 04 
| | 47.2) 3.30 0.8 || Collegepark .............. | 78| 18/464] 384]...... Detour 58 — 5) 32.3) 1.33 7.0 
Hopkinsville ............. 49.4) 5.98 ave | 3.99 69 | 9 40.4) 2.85 /...... 
| 1t | 46.4 | 2.80 4.4 B 4.69 | 18.0 || Eagle Harbor ............| 60 0 | 33.0) 1,20 1.0 
75 7 | 47.6 | 3.40) 10.1 || Deerpark................. 68° 38.0°) 3.66 | 30.0 69 
7.55 | 11.0 || Denton... 69| 20) 45.8| 1.99)...... | <> @70| 7.0 
| 13 | 48.1 7.29 76 21| 46.4) 3.63 ]...... 65 | 7 38.9 | 1.27 0.4 
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TABLE II.— Climatological record of voluntary and other cooperating observers—Continued. 


Stations, 


Pleasant Mounds 
Pokegama Falls .......... 
Rolling Green ............ 


Winnebago City 


Agricultural College 


Crystalsprings ........... 
Fayette (near) *! 
Hattiesburg ............. 
Holly Springs ............ 
coe 


Nittayuma 


Pearlington .............. 


Stonington *!............. 


Swartwout .. 


Yazoo 


Appleton City. 


Rain and melted 
snow, 
snow. 


| Total depth of 


Minimum. 


Maximum, 
| Mean. 


Missouri—Cont'd. 


~ 


Minnesota—Cont'd. 

Lake Winnibigoshish .... 


SRE ES 


ANA 


| Crow Agency ............ 


fee 


Temperature, 
(Fahrenheit. ) 


| 


Harrisonville ............| 74| 12| 48 


snow. 
Total depth of 
snow. 
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Marcu, 1902 
. | Precinita- | Temperature. Precipita- || Precip 
(Fahrenheit) tion. | | (Pahrenheit.) | tion, 
lz 
| | 
| sia 
| § 
| kel me 59 —10 | 30.9 Conception .............., 72) 42.8) 0.70) 
Grand Rapids ........--.. 60 | —11 | 33.2 | 7%) 10/451) 263 
Grayling 68 2. 05 72 | — 6 | 35.2 | ~~ 
Highland Station | New London ............. 34 13/454 291 
Humboldt ...............| 58) —7 | | 72) 8442) 219) 
Iron Mountain .......---.| 62 63 8/339! O51 Glasgow 
Ishpeming 59) — 17 | 30.7| 1.20) 3.50 
St. 70 | —10 | 0.10 78] 18/44] 485] T. 
Lathrop 1 St. Peter }~ 7 422) 213 0.9 
Sandy Lake Dam......... 0.47 Koshkonong .............. 76) 16 49.1) 3.60 
Ludington ...............| 66 acces 17/486] 418 0.6 
Manistique TITY TT Dae le 0.97 | 25 75 | 2 45 0.5 
6 0.70| 24/| Marblehill 18 | 47 
Mount Pleasant .......... 7 | Mississippi. | o| 9.87 _. 131) 45 04 
North Marshall * ......... 6 - 75 | 42. | 0.6 
79) 34 5. 00 | Mountaingrove ..........| 73 | 14 45. 
OMEP. » 10.98 | T. || Mount Vernon............ 78| 16 47. | 
|—4 Booneville ............... 73 | 22 | 16 48. | 
| 10 | 10. 10 New Haven ..............| 7 | 407 | 
Plymouth 6. 89 | Oakfield .................) 74| 13] 40 | 03 
37 757 | 8| 48 1.3 
Reed City 42 6.83 | | 40 1.0 
St. 68 82 704 74 7|45.4/ 5.0 
35 38 | «671; 25 | 421) 1.3% 
Sidnaw ....... 75 25 661 Richmond................| 70) 10) 43.6) 3.86 | 
South Haven.............| 65 | 9. 59 
26 10. 72 Chasies ...............) 24 45.4) 3.77 
| 25 11. 19 | Seymour 72] 18 | 45.5) 4.60 
West Branch .............| | 98 5.20 | Steffenvilie ..............| 74| 9| 488) 274] 
Palo Alto | || Viehs 4) 454) 5.19 
24 9. 67 Warrensburg ............| 13 45.0) 4.93} 
56 | —10 | 7.26| T. || Warrenton................ 73| 12| 421 3.90 
6 | 14.58 Willowsprings 78 | 14) 47-8) 3.97 | 
66| —12] @| & 1.03) 8&5 
Bird — 8! | 9 | 10.46 || Augusta... 58 | —I6 0.76) 14.0 
| 9. 84 06 43 |— 4 
Brainerd .................| @| —10 T 0.39 4.0 
Fergus Falls.............. it si Dillon St] 2/310] O96) 85 
Grand Meadow........... —8)352] 1.29] 1.0 || 898 | 
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TABLE II.— Climatological record of voluntary and other cooperating observers—Continued. 
Temperature. Precipita- Temperature. | Precipita- ‘Temperature. Precipita- 
(Fahrenheit. ) tion, (Fahrenheit. ) tion. (Fahrenheit. ) tion. 
| 
Stations. | Stations. | Lace Stations. 
| aA la a = a = 
| 
Montana—Cont'd. | Ins. | Ins. || Nebraska—Cont’ | ies. | Ine. | Nevada—Conv a. Ins. Ins. 
48|—10 284 2.80/ 28.0 || Laclede 68 | 2/411] 1.10) 0.3 || Wabuska................. 68 | 23/406) 040 40 
5 —8 1.24]...... || Lexingtom ..............- —1 39.0] 0.86 0.5 | 66 18 | 39.4) 0.70 7.0 
58 30.3 2.90) 19.0 || Lodgepole ............... 70 | 18 | 33.1 | 2.20) 22.0 
cases —6 35.06) 0.19 70 | 0 | 39.8] 2.37 61 | 4/308; 1.25 15.5 
—20 26.0) 0.57 72 | — 37.0] 1.79 4.0 || New Hampshire. 
Manhattan ............... a 5 34.4) 0.55 5.5 ||] McCook ®1................ 66 | 10 | 41.6) 1.02 | Bethlehem ...........0.. 64 9/361) 496 19.5 
O61| Madison ................. 67| 39.8 | 065) 0.5 Chatham................. 9/37.1| 7.10) 10.0 
“| 1/326] @9 Madrid................... | 76 | —12 | 38.8) 1.00 63; 9/393) 5.52) 15.0 
eden 57| 15 | 359] 0.10] Marquette | 1.14) Durham ......... 66 | 17 | 41. 7.25 | 7.0 
—10 28.4) 0.56 1,00 Franklin Falls 60 12) 38.0) 6.00 12.0 
51) —6 28.3) 1.17 x0 71 1; 40.7) 1.77 64 39.0) 6.49 10.0 
55) —14 30.8) 0.14 0. 66 1.0 60 13 | 37.2 | 3.80 12.8 
owes 29.2 0.56 | 11.0 || Nebraska City b..... 8 | 41.9) 1.52 64 6 | 38.9) 3.86 115 
58 | —14 28.5) 2.76 | 20.3 || Nemaha®!............... 76 10 45.7 1.00 65 10 | 37.6 | 3.54 14.0 
56) — 1.40) T. || Nashua .................. 68 | 10/416) 5.32 11.0 
57|—4 33.0) 0.72 70 | —2| 38.7) 0.94 65 13} 40.4, 5.00) 8.0 
13 36.5] 1.28] 5.0]| North Loup.............. 71| 0/394) 23 0.5 || Peterboro ................ 65 3 | 38.0) 495) 28 
49° 4° 0,22 67 | — 1 36.9) 1.23 3.4 || Plymouth........... 62 11 | 37.6) 4347) 110 
oe Time. ws 0. 39 61 10 | 37.9 | 4.68 13.0 
53) —12 30.4) 0.45 71 | 36.0) 1.94 65 1] 36.8) 3.79 9.0 
55|—8 27.5] 1.75) 17.5 || Palmer .................. 1.50 1.0) Asbury Park ............. 484 28 
Nebraska. 72 4) 41.1] 1.24]...... 70 44.0) 4.60 7.7 
1 1.39 1.5 || Belvidere ................ 73 11} 44.2) 445 10.5 
70|;—4 33.4] 2.68 4.3 |) Plattsmouthb ............ 73 41.5) 1.38 1.5 || Bergen Point............. 68 22 43.5) 3.95 10.7 
70 0 39.2) 0.97 70 0 | 398) 1.51 77 19 | 45.8 | 3.75 6.3 
ds 78 2 43.8) 0.95 78 6| 45.3) 0.89 = 75 20 | 46.6 | 4.42 a 
71 3 42.4) 0.89 0.2 || Republican *!............ 0 | 44.2) 1.40 75 21 | 46.6 | 4.09 3.5 
72); —3 35.3) 0.88 0.79 Cape May C. H........... 69 20 | 44.2) 4.47 as 
Arapahoe *1.............. 72 1 41.8) 0.59 2. 08 2.0 || Charlotteburg ............ 68 12] 40.8 | 4.40 5.0 
72 0 39.1 1.05 2. 1, 88 69 15) 41.2) 5.60 10.0 
1. 60 1. 67 73 | 19 | 45.0) 4.27 2.0 
74 4 43.2) 0.40 1.0 Santee . 1.18, 7.2 71 20) 44.6) 3.79 7.5 
72 5 41.9) O71 Schuyler 0. 90 3.0 69 5.05 10.0 
1, 88 @.5 || | 6 |—2/35.8/| 0.36 T. Egg Harbor City ......... 68 | 18/442) 438 
—3 40.4) 1.42 @.4 || 0. 68 67 20 | 44.0) 4.68 7.0 
75 0 42.2/ 049; T. 75 0.35 T. 76, 19) 448) 4.11 1.5 
72 239.2) 1.25 1.45 3.0 || Indian Mills.............. 75 18 | 45.8 | 4.22 3.0 
65 399); 080) T. || Tablerock................ 0.86 1.0 || Lakewood .......... 70} 19) 45.0] 3.92) 15 
74 5 38.6) 1.33 0.3 || Tecumsehe............... 0.75 72 | 40.2) 3.36 ILO 
382); ©76| T. || Tekamah ............... | 2/ 42.0] 1.05 1.0 || Moorestown .............. 7) 19) 45.3) 422 5.1 
0. 60 75 5 | 42.8)| 0.76 0.8 || Mount Pleasant ..........|...... T. 
70) —2 38.5) 1.30 1, 05 New Brunswick .......... 72 19 | 46.0) 4.83 6.7 
75 4 43.8 0.40 78 6/423) 0.50 =. 71 21) 45.2) 5.79 8.0 
1. 25 0. 97 T. 71 18 | 43.8) 4.66 12.6 
71!) — 1! 41.1!) 2.00 0. 59 errr %. 65 4.9 
| 1.24) | Nevada | 75 | 1/448!) 449 10.0 
Sie} 44.82) 0.42) T. || Amos 60 18 | 36.3 | 0.69 South Orange ............ 70 20 | 42.8) 4.52 8.0 
an 40.8) T. || Austin... 10/304) LoL ....., 71| 13] 420] 3.64 10.0 
Fort Robinson ........... 65 0 35.8) 1.91 5.5 || Battle Mountain........../...... 0. 85 8.5 || Three 9.0 
|} 1.15 68 20 | 38.6] 0.90; 9.0 Trentom.................. 70 45.9 3.40 0.4 
71 2 41.3 0.86 0.6 | Candelaria ............... 69 14 | 37.3 | 0.45 4.5 || Tuckerton................ 66 19 | 43.7 | 3.81 T. 
76 3 40.8 0.76 0.6 || Carson City .............. 64 1 | 35.5] 1.66) 26.0 ||} Woodbine ............... 68 18 | 44.0) 
66 5 37.4) 1.26 1.0 || Elko (mear) .............. 60 8/ 35.9 | 3.75 35.5 New Mexico 
| 57| 0|29.6| 225 Alamagordo ............. 7 | 22] 49.2) 022) T. 
| 0.73 9120.2) 540) Albers. 73 15 | 45.3 | 0,24 1.0 
Golconda®? .............. 53 20 | 38.0) 0.70 7.0 || Albuquerque ............. 69 18 | 43.0 
Grand Island b........... 70 1 41.6) 1,17 1.2 12 | 32.7 | 0.95 OS 71 16 | 43.8) 0.38 
Grand Island e¢ ........... 69 2 40.1 59 5 | 25.8) 4.16) 41.5 || Arabela.................. 70 19 | 45.6 | 0,25 
2. 30 0.5 Hawthorne............... 63 41.8) 0.00 0.10 1,0 
1, 00 1.0 || Humboldt ............... 64 14 | 37.6 | 0.68 6.0 || Bluewster ............... 65 7| 34.8) 0.60 5.0 
35.8) 1.49 5.0 || Lewers Ranch............ 63 10 | 35.4) 3.33 26.5 Carlsbad as aces 85 22 | 54.6) 0,22 
| 69 2 40.9) 1.00 1.3 |} Clomderoft .. ............ 50 6| 30.0) 1.45 145 
70 0 40.9) 1.29 68 7 | 383) 1.07 T. | 
1,33 60 20 | 382) 0.35 3.5 || East Lasvegas............ 58 17 | 39.0 
60 32.0) 3.09 7.5 || Monitor Mill............. 70 16} 45.0; 0.08 06.3 
81 5 44.1) 0.71 53 20 | O77 | 64 0/368) 162) 13.0 
0. 85 55 9 | 33.0) 1.85 | 18.5 || Fort Bayard.............. 69 18 | 44.0) 6.04 
0. 50 59 2/335] 2.90) 29.0 || Fort Stanton............. 66 15 | 40.5 | 0,22 0,2 
40.6) 1.40 he 55 8/328] 242] 27.6 || Fort Union............... 68 8) 35.5) 06.60) 6.0 
seis 69 39.3) 1.04 0.3 || Reno State University..... 61 7 | 33.6) 1.73) 15.5 || Fort Wingate ............ 60 35.2) 1.04) 10.4 
0.74 65 20 40.5) 0.15) T. Galisteo ..... . 60 16 36.4) 06.05 
16° 41.3¢) 2.09 on 55 30 | 44.2) 0.60 6.0 || Gallinas Spring .......... 68 12 | 43.1 | 0.02 | 
72|}—10 380) 1.27) T. 5 22 | 33.0] 1.15 11.5 || Horse Springs............ 66 8/364) 0.31) 27 
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TABLE II.— Climatological record of voluntary and other cooperating observers—Continued. 
| Temperature. | Precipita- Temperature. Precipita- | Temperature. Precipita- 
( Fahrenheit, ) tion. | (Fahrenheit.) ‘ion. ( Fahrenheit. » | tion. 
| | | i | 
| | | | | 
Stations. | | | Stations. =. Stations. =. 
| 22 | @ 2 | || | & 
| a/R |e | a/R) |e 
New Merico—Cont'd, Ins. | Ins, New York—Cont'd. | | Ins. | Ins. | North Dakota—Cont’d. | Ins. | Ins. 
Los Lunas. .... 18 | 43.6) 0.00 | 42.0) 5.85) 7.7 | Fullerton ................ 2.6 375) 12.7 
Lower I 69 20 | 44.4; 0.20)...... a | 65 15 | 38.7 1.98; T. —16 26.6 2.40 
Mesilla Park ............. 7 16 | 50.0) 0.05 0.5 || Skaneateles .............. —17 27.8 2.97 5 
70 6 | Southampton. ............ 63 21 41.0 55) 27.9 2.47) 4.7 
Raton . 63 8 36.6 10.6 South Canistee ........... || Hamiltom .......... ..... 55) 25.1 1.90 6.5 
80 18 | 49.7) 0.83 Southeast Reservoir... .. pens thane 57 | —17 28.2 1.96 2.5 
San Marcial .............. 76! 18 49. 2°) 0.00 South Kortright.......... 1 | 36.6) 3.28) 13.0 || Jamestown .............. 58> —16 28.2 258) 6.5 
72 22 | 47.1 y South Schroon............ 57; 35.8) 5.64/ 12.3 || Larimore................. 61) —15 27.1 2.64 8.0 
T. | T._ || Straits Corners...........,| 65 | 8 | 37.0| 437| 9.5 || McKinney ............... O51] 3.1 
2/356) 0.97 | 13.0 || Ticonderoga ....... .... | 65 11 | 33.6) 312] 12.0 || Mayville ................. 60) —12 283.5) 1.90 6.0 
Winsors Ranch.. 55) —1/ 29.6) 0.98) 12.0 |) Walton................... | 65 5/380) 375) 122 || —21 368 216) 1.0 
Woodbur 65 10 | 39.8) 0.22 Wappingers Falls ........| 66) 11 41.3) 5.04/ 12.0 || Melville.................. —5 30.4 1.76 1.3 
9 6) 2.57 6.0 || Waverly | 70 13 | 39.1 s 57 | —14 | 27.0) 2.29 8.7 
Adirondack Lodge ....... 3/320) 9.40] 13.0 || Wedgwood............... | 64 11 | 36.8) 2.87 | 23.2 2.70; 140 
69 38. 2 | 2. 46 5.0 || West Berne............... 69 16 40.0) 2.50| 15.0 || Oakdale.................. 27.6 
Angelica 9 37. 7 2.8 1.5 |) West Chazy | 6 —10 30.4 1.78 3.0 
Appleton 65 17| 3&6] 1.31 )...... Westfield b 66 3. @ —19¢ 26.7¢ 2.50) 17.0 
560) 11.0 || Westfield ............... 69 13 | 1.00] 1.0 || University ............... —13 31.0 «1.74 4.5 
Atlanta 87.4) 2.27 1.0) Windham | 65 3 | 36.8 |) 4.00) 13.7 || Wahpeton ............... 65 35.3 1.64) 114 
tus 15 | 39.5 1. 64 | 3.72 2.5 || Willow City..............| 46] —20 | 22.4 /.......]...... 
66 12 | 38.6 158) T. North Carolina, | Woodbridge. ............. 47) —25 23.8 3.64) 21.4 
62) — 2/320) 468) 80 73| 16 | 46.5 | 4.74) T. Ohio. 
Baldwinsville ............ 66 16 | 38.9 3.07 | 1.0 || Biltmore | 9/40.4 254 6.1 
6y 13 | 41.4 4 4.0) Brevard | 74) 14) 4&8 4.39 | 69 39.8 
4 7) 36.4) 200) 35) Chapethill..... 78 19 | 50.6) 2.95 | | Bangorville .............. | 7] 6/422; 329] 5.0 
Bouckville 65 10 | 36.8) 3.70) 13.0 | Cherryville .............. 73 18 | 49.5 | 4.68) Bellefontaine. ............ | 66 41.3 274 1.0 
Boyds Corners. ........... 7.49 |...... || Cramberry............... | 65 2. 20 2.5 
Brockport 15 | 38.2 2.0) Currituck | 2.57 Benton Ridge ............ 69 10, 41.6 274 3.9 
Caldwell 10 | 86.8) 5.92) 21.0 |) Durham 2. 94 | 71 | 212] T. 
Cannan Four Corners .... 61 10 | 37.6) 3.47) 9.0) Edenton 6) 3.58 | 2. 46 6.0 
Canajoharie wns 7 7 36.6) 4.04) 22.2 | Fayetteville 6) 24) T. Bladensburg ............. 72 | 9 41.7 3.84 2.6 
Carmel 10 40.6 5. 93 8.5 || Greensboro .............. 75 19 48.7 3.94 Bowling Green ........... 71 10 41.3 3.77 2.0 
Carvers 63 11 | 35.2) 5.04) 11.0 |) Henderson ............... 76; 2.0 Cambridge............... 73) 2.69 6.0 
Catal ees 62 18 | 40.2) 5.73) 9.5 || Hendersonville .......... 70) 12) 46.5) 5.99 Camp Dennison .......... 7 12) 44.9 1.76 2.0 
Ceda 16, 2 3.2 Hen 76 21) 51.5) 5.45 cece 2. 26 3.0 
Cooperstown ....... 65) 370) 10.5 Highlands .............. 64 4/ 41.2 | 10.90; 1.0 Canal Dover.............. | 7 41.2) 284) 40 
Cort 10) 36.8 4.0 || Horse Cove............... 68 12/449) 925 | 03 70 41.0 211) O8 
Cutehogue ‘| O4 22 | 42.2 6 74) 11.0) HotSprings.............. | 1.0 Cardington .............. 69 9 41.1 1.89 3.4 
B38) 90 Lemoir 77 20 47.8) 4.23 73 10 43.1 2.08 6.0 
BUDO 62 11 87.3) 1.52) 4.0) 39.0) 392) 3.0) Clarksville ............... 71 10; 4.2) 210; 1.4 
Elmira nine 68 26) Littleton | 97) 300) Clevelanda............... 71) 263) 37 
Fayetteville 71 39.0) 3.02 | 51.5] 2.35 70 15/408 2.07) O9 
Franklinville 65 7 | 36.3) 1.92 1.6 |) Lumberton 2 | 58.1) 2.52 4 70 9 | 43.1 242; O05 
Gleus Falls... 39.4) 647) 12.5 |) Mocksville ............... 71 19 | 45.8) 4.26) GS 2. 62 0.3 
Gloversville 57 14 37.0 3.94 52.1 245; T. 70 9 43.0 2.55 0.7 
Greenwich 61° 12°) 39. 5. 95 79) 16 3.0) 3.19) | 71) 10/414) 3.76 0.1 
Griffin Corners ........... 63 36.4 3.39 9.5 || Mountairy ....... ....... 73 20 47.6) 4.16) 69; 10 41.6 281) 2.5 
Hemlock 14/ 37.5) 1.53) 81) 22) 3.20) s 3.75) 10.5 
Honeymead Brook ....... 66; 11 | 40.1 2.96) 8.2 || Oakridge ................ 75 17) 48.5) 459) T 72 39.7 «2.68 0.6 
63 | 5 || Patterson *3.............. 70 19 44.1) 485) T. 72 9/422) 3.50 2.0 
Indian Lake.............. 57 5 | 385) 1.65 6.5 || Pemelo 79 53.0) 241 | 73 7/426 218 6.0 
67) 9.7 Pittsboro 76 18 | 48.4) 3.30) 73; 11/5420) 346/ 1.0 
Jamestown ........-.....| @ 8 | 40.2) 1.90 3.6 || Red Springs*............. 22/543) 2.35) | Garrettaville ............. 71} 6 40.0) 211 
Jay 66 11 | 37.2 1 | 76 18 49.4 4.58 | 70) 10) 42.6 3. 22 2.7 
Keene Valley ............ 65 10 | 35.8) 658) 8.0 Rockingham ............. 80 51.7) 296) T. Gratiot..... 3/424 2.69 7.2 
Littlefalls, City Res ...... 66 12 | 36. 6 | 323 76) 20) 49.0) 4.59) 70; 43.1 2. 63 5.3 
10/354) 4890] 1.0]| 90 | 3.87] T. |] Greenville ............... 70; 8/434) 1.0 
@90/...... 80) 52.4) 3.03) 0.3 Hanging Rock............ 75 | 6) 44.8 3.72) 12.5 
| 65 72; 2 452) T. 70 8 | 41.2 4.25 0.8 
66% | 60 | 8 33.6 4.14 87 2233.6) 3.08 70 8 37.8 1.98) 2.5 
Middletown .............. 3.7% 8.0 || Soapstone Mount......... 77e 16¢| 49. 3.42 | 
Mohonk Lake ............ | 62 15 | 383 «66.32 «10.0 | Southern Pinesa.......... 82 19 | 55.4) 2.81) T. 66 5 | 39.6 164) 40 
12/360) 3.93) 6.0) Southern Pinesd......... 79) 20) 53.6) 258) T. | Hudsom.................. 71}; 3/398) 181) 5.0 
Newark Valley........... 4.54 18.5 || Southport ................ 7 24/55.0) 5.25) T. 68; 8/429) 215) 20 
New Lisbon .............. 4 3 | 34.6) 413) 14.5 || Springhope*!............) 75 21 51.2) 1.83 73) 7/432) 2.94 4.0 
North Hammond........ -| 66 36.5 3.80 76 15 48.6 424) 7 | 39.9 3.53 5.0 
North Lake 61 4.6 5. 96 82 22; 53.9) 2.86 T. MeConnellsville.......... 74 | 3 2.2) 3.05; 10.5 
Number Four............| 60 34.0) 6.35 83 | 22/546) 3.39) T. 10 42.2) 2.80)...... 
& 12) 40.4) 1.35 0.2 || Waynesville.............., 68) 13/458] 4.57 y 2. 58 1.3 
oO densburg 60 8 | 36.3) 2.99 ¥o, 76 22; 49.9) 3.49 75 4.4) 3.60) 13.2 
67 12/385) 345) 134 North Dakota, | 70 6 40.4 2.21 3.0 
67 8 37.6) 4.32) 12.0 | Amenia 918.3) 6.2 || Milfordton ............... 69 8 | 39.9) 3.60) 22 
LOD ]...... « 54!) —16 | 26.2] 2.93] 5.0 Milligan ................. 73 7/420) 276) 9.0 
Penn YOM 6 14) 38.8) 1.95 58 | —16 | 28.0) 147 || Millport.................. 70 1/39.0/) 313) 5.7 
Perry ¢ 67 9 | 36.5) 2.28 6.0 || Buxton ..................| 54) —14/ 29.7 | 3.06] 21.4 || Montpelier.............. 67 10 | 39.8) 338; 20 
Plattsburg Barracks... .. 10 | Cando —15¢| 27.04) 3.69 12.0 || Moorefield ............... 72} —2/ 41.8) 2.70 7.0 
Port | 70 10/414) 3.28 9.0 || Churchs Ferry ........... 53 | 26.8 | 3.49) 8&7 || Napoleon................. 74 43.9 2.36 
£63 | 18 42.4 4.85 8&0 || Coalharbor ............... 52 —19 | 25.8) 3.73 22.5 New Alexandria ......... 73 4/426 3.80) 140 
Redhook 6.36 11.0 || Devils Lake .............. 52 | —14 | 26.5 | 2.86) 13.0 || New Berlin............... 70 | 40.8 2.16; 1.0 
Richmondville .......... .| 7 11 | 37.8 51) —20 27.2) 264 9.0 || New Bremen ............. 70 9/422) 305) T. 
cis | 6 15 | 38.2 1.84]; 2.1 || Domnybrook 20.5 || New Lexingtom 2. 87 4.0 
| 66 38.6 4.40 4.0 Ellendale ...... 57 | —11 | 29.6) 425] 140 || New Paris................ 73 8 42.6 3.40 2.0 
| 67 15 | 39.2 2.17 | 3.0 Falconer .................| 53 | 27.0] 3.50) 15.0 || New Richmond.......... 72 10 | 45.1) 1.60 1.9 
Salisbury Mills........... 57 —13 | 30.6) 1.42) 8&6 | New Waterford .......... 69 4/404) 322) 65 
Sarapac Lake | 66) 3) 2. 45 57 | —11 | 2.6), 2.62 10.6 | North Lewisburg......... Ti 7/416) 3.30 1.0 
Saratoga Springs ......... | 63| 2014.0] 423] Fort Yates............... | 86 |—16| 284) 19.7 || North Royalton ..........| 71 2|39.8| 60 
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TABLE II. Climatological record of voluntary and other cooperating observers—Continued. 
Temperature, Precipita- | Temperature, Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion. | (Fahrenheit. ) tion. (Fahrenheit. ) tion. 
| | an - 
z ° ° > 
= Sigigiz iz 
Ohio—Cont' d. Ins. | Ins. Oregon—Cont'd. | Ins. | Ins. | Pennsylvania—Cont d. Ins. | Ins 
72 10 40.0) 3.35 15 Government Camp. ..... | 48 15 | 31.2 | 10.27 | 74.0 || Pocono Lake............. 64 35.6) 5.68) 11,0 
10 | 40.6 | 2.68) 0.6 || Grants Pass.............. 71 22 | 45.1) 2.35 Point Pleasant... 
Ohio State University .... 6s 41.7 2.48 60 32 | 42.9 | 17.71 70 21 | 46.4) 3.52) 12.5 
iv < 70 9/41.4/ 3.58) T. Hood River (near) ....... 61 27° 43.1 | 3.61) 0.8 | Quakertown.............. 73 14 | 43.2; 4.90) 13.0 
Pataskala . 69 3224; 35 || Huntington.............. 67 18 44.2 | 0.86 | 42.8) 3.00]...... 
69 8 | 42.1 DO 58; 13) 32.0) 1.88 18.8 || Saegerstown.............. 70 8 | 39.8) 2,41 
82) 45.0) 3.40) 12.7 || Junction City *!.......... 6s 46.2 3.17 65 8 | 37.8) 2.39 6.5 
Portamouth REBT 14.0 || 69 25° 43.2 | 5.57 GO 4.16) 13.0 
Portsmouth b............. 76 12 | 47.5 | 3.45) 14.0 || Klamath Falls............ 69 10) 38.6) 0.50 6.861. 
| 1.90) Lafayette®!.............. 65 34/1 45.5 | 463 || Selimagrove .............. 72 13 | 43.2) 5.08 17.0 
65 10 | 42.6) 3.03; 11.2 || Merlin®?................. 70 | 26) 47.6) 0.74 || South Eaton.............. 68 11) 40.8) 4.06) 13.0 
363| 60 || Mount Angel.............. 66| 31/450] T. || Sunbury 4.10| 16.0 
Rockyridge .............. 73 16.15 || Swarthmore.............. 76 20 | 43.5 | 4.02 6.0 
Shenandoah .............. 71 | BOR 66 662) T. || Towands................. 68 8 | 39.8) 4.07) 
69) 42.7) 1.7 || Newport 57 | 44.7 | 12.78 6.98 | 12.0 
73) 44.3 1. 68 | 68 0.59 Uniontown ..............| 74 13 | 44.2) 5.66) 22.0 
69; 11/ 41.2) 3.39) 20 || Sheridan®t.............. 56 33) 45.6) 6.50) 74 17 | 43.8] 2.81 8.0 
Upper Sandusky.......... 70 10 42.1 J 60 634.0) 0.25 2.5 || Wilkesbarre.............. 74 16 | 41.2) 3.19) 180 
Urbana | 67 252) 0.8 || Silverton®!...... ....... 56 38 | 46.9 | 5.12 T. || Williamsport............. 65 7| 40.3) 4.05) 148 
55 25 39.9 0.54 2.5 || Rhode Island. 
| 71 00) 51 13 | 33.0) 1.30) 13.0 | Bristol 60 | 41.3) 5.32 7.5 
71 3 41.0; 320/...... Springfield *!,............ 63 36 45.6) 3.84) 64 19 | 40.0) 7,29 7.5 
| 4/488] 325] 18.0 || The Dalles ............... 65 | 26 | 45.4) 0.52 | || Providencea............. 67 | 26/ 43.8] 5.71 8.0 
Waynesville.............. Jt tae! 65 29 45.1) 14.69 66 22) 42.0) 605) 10.0 
9 | 41.3 2. 99 63 24; 40.7) 1.19 76 25 | 52.3 4.93 
Zanesville .............+- | 2.57 69 | 45.5| 276| T || Barksdale ................ 7 17 | 51.0) 4.38 
Oklahoma, | | Pennsylvania, | 79 24 | 53.4) 6.62 
80) 19 72| 5|432| 446] 17.0]| Beaufort ................. 80/ 31/581) 4.34 
52.0) 3.50 66" 9| 30.4] 3.96)...... || Blackville ............... 84/ 27 56.2) 4.98 
| 11) 47.4 1.05 CO 68; 15 | 39.2 3.41 8.7 || Bowman 82 27 | 56.8 | 3.38 
Blackburn | 20) 50.6) 4.49 Beaver veces | 2.99 )...... || Calhoun Falls... 6. 20 
Cloud Chief .............. | 80 18 | 51.6) 4.83 Cassandra 63 9 | 388) 3.75) 25.5 || Clemson College.......... 76 22 | 49.6) 4.70 
| 80 15 | 52.6) 3.44] T. || Davis Island Dam.............. 3.49 |...... caves 3. 38 
82| 15 | 49.6 | 2.52 T. Derry Station ............ 74) 61.91) betas 3. 58 
79 | 20) 51.2) 5.93 Driftwood........... ste | 3.82 1.0 || Georgetown .............. &3 26 | 58.9) 6.00 
80 | 30 | 53.6) 2.40 Dumeame@em 5.70 | 21.0 || Gillisonville ............. 86 21 | 56.8) 4.71 
77| 19| 49.0] 3.22 65 | 3714] 5.66| 21.2 |] Greenville ......... ..... 75| 19| 47.6| 4.52 
on | 20) 51.8) 4.06 65; 14 | 37.8 | 298] 12.0 || Greemwood............... 76 23 | 51.8) 5.59 
79) 20) 50.0 4.65 | 1,65 0.2 || Heath Springs............ 74 19 | 51.5 | 3.12 
80) 16) 50.6) 4.23 || East Mauch Chunk....... 72| 13 | 41.9] 4.89] 11.5 || 2. 60 
52.8) 4.78 71 | 16) 43.2) 3.37 76 23) 51.5) 4.38 
79 | 20) 51.5) 5.08 || Ellwood Junction 3. 48 3.0 || Little Mountain.......... 81 23 4.0) 4,48 
78 | 19 | 279 64 8 | 40.1 | 3.78 3.2 | os 79 22 | 53.4 | 467 
79) 50.9 3.21 71| 17| 434] 368) 13.0] Lugoff.................... 81 23 | 4.6) 3.79 
Weatherford ............. 8 | 2/|53.0) 270; T. || Everett ........... 71f| 13f| 38.6f| 4.84 | 22.0 || Pinopolis 78 30 | 57.1 | 3,50 
Oregon. || Forks of Neshaminy*!.... 16 | 42.2] 3.45| 7.0 |] St. Stephems 3.27 
62) 32) 44.5 3.11 73 | 10) 41.1) 1.99 1.0 78 20 | 52.2) 3.65 
0.25 6 10 37.9 | 2.87] 15.0 || Society Hill..........:...] 8 24 | 54.0) 2.43 
67 | 28 | 43.2) 2.03 7.5 || Greemsboro 3.72 | 14.0 || Spartanburg ............. 77 21 50.6) 5.02 
65 32 45.5 | 4.18 4.38 | 13.0 | Statesburg hin &3 24 | 56.6) 3.21 
65 12 | 36.6 3.38 | 16.0 || Summerville ............. 28 | 56.8 3.29 
| 48.6 19. 73 | 441.4) 3.41 79 25 | 56.4) 2.90 
| 34. 0. 7.5 || Herrs Island 360 15.0 || Temperance... ..... 80| 25 | 63.4) 3.13 
0.7 7.0 || Huntingdona............ 73 78 25 | 54.1) 7.19 
5. 11.0 || Huntingdon ti 77| 18/| 51.9] 3.20 
0. | 3.54| 140|| 7| 19/489) T 
|| Johnstown ............... 42:9 | 5.09) 16.5 || Winnsboro .............. 78 | 22 | 53.6 | 2. 83 
1.0 | Kennett Square .......... 75 | 16) 44.6) 4.28 | 7.04] Winthrop College ........ 76 20) 58.1) 412 
0.8 || Lawrenceville............ 69 | 7 | 37.4) 2.30 60 | —10 | 30.4) 2.82) 12.0 
11. 89 Lebanon 73| 17/424] 13.0) Academy................. 70) —7/ 35.4) 19) 60 
| G64 31 44.8 (6.96 10 | 37.3 | 476) 15.2 || Alexandria .............. 73 | —8 | 36.4) 1.01 4.5 
ne | 64 18 | 41.7 | 1.19 1.0 || Lewisburg ............... 70| 17/420] 5.84] 180 74) — 5) 36.7) 2.00 2.0 
65 27 | 40.6 | 871) 12.0 || Lockhavena ............. 73 12 | 42.2} 19.0 || Ashcroft ................. 64 | —20 | 32.2) 2.05) 17.5 
62 29) 41.2) 6.90) 7.5 || Lockhavem b | 4.32) 16.0 || Bad Nation®............. 71|— 7 | 36.4) 1.09 1.0 
| 043) T. | 3.04 58 | —15 | 29.3) 1.52 5.0 
638 32/446) 419 || Lycippus 78 41.1) 3.91 22.0 || Brookings .... .......... 66 | — 8 | 33.4) 0.67 3.4 
Forestgrove .............. 64 44.3) 6.76 || Chamberlain ............. 70|—7/| 35.3) 1.64 2.8 
68 28 | 41.0 | 15.38 | 15.0 || Philadelphia,..,......... | 22 | 46.6 | 4.50 64|—9/| 33.6) 16.0 


" 
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TABLE II.— Climatological record of voluntary and other cooperating observers— Continued. 
| 
Temperature. Precipita- | Temperature. | Precipita- Temperature. 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit.) | 
? | | 3 | | 
| ad | | oF Bid 
a |g b= | = 
| | 
South Dakota—Cont' Ins. | Ins. Teras—Cont d. Ins. | Ins. || Utah—Cont'd. ° |} 
66) — 9 33.4] 1.83 4.13 66 12 | 36.8 | 
Elkpoint 7 40.2) 1.62 28 | 61.0) 0.90 60 | — 1 | 31.0 
61 | —10 | 30.4) 2.68 29 56.6) 0.75 M 12 | 33.0 
Plandreaw ..............- —9 | 35.0) 0.65 clades 28 64.0 0.67 Farmington .. 56 18 | 36.8 | 
Forestburg......... «.... 70 | —10 | 34.4/ 1.57| 9.0 |) Beaumont ............... 30/ 62.2/ 2.86 69} 10 | 38.6) 
Fort Meade .............. 62; —8/ 33.4) 5.53) 34.3 || Beeville.................. 2 47)) 67.6* 0.09 Fort Duchesne 9 | 35.0 | 
Gannvalley 73) 35.7) 2.54 20 | 57.8) 1.70 63 10 | 39,1 
Grand River School ...... | —15 | 1.36) 15.0) Boerne*!................ 90 82 | 60.6 | 1.97 | Government Creek ....... 7 10 | 34.2 | 
Greenwood 75 | — 3 | 38.5 1.90 eases 1,21 | Green River ............. 66 22 | 44.2 | 
68|—10/ 32.4) 1.08) 87 | 25/559) 420 59 | 10 33.6. 
an 09. 67 | 8/344) 1.60/ 6.7 || Brazoria ................. 32/638) 1.49 58 | 10 | 32.6 
68 | — 5) 34.4) 1.36 6.66 87 37 | 63.4) 1.78 57 1 | 32.8 
«eben ceed 63 —10 | 31.7) 2.45 38 | 65.2 | 0.27 69 24 47.0 
59 | —11 | 30.0) 3.25 65 |) 26 | 62.2) 4.12 | Huntsville ............... 
8/343) 1.85| 53) Camp Eagle Pass.........| 41 | 684) T. | Kelton | 872 
67 | —10 | 260)...... | College Station ...........)...... 1.10 | Levan | S4| 12/383 
70|—6/| 34.6) 0.86 )...... 88 21) 54.7) 0.41 | 24.6 
—6/ 37.2) 10 cc 85!) 57.8!) 1.05 62 13 | 34.9 
70|—8/| 344) 1.37)...... 9 32) 61.0) 2.30 11 | 33.0 
65 | —11 | 35.4) 1.48) ..... 85 33 | 64.2) 0.70 62 4 | 35.8 
Plankinton .............. 68) — 8 | 34.0 1, 96 Vib 27 | 56.0) 0.95 68 1s 
60 — 32.1 87 32 | 60.2) 1.26 Mount Nebo.............. 58 36.4 
55; —9/ 26.8) 2.58) 19.3 || Estelle................... 95 26) 58.0) 4.10 Mount Pleasant .......... 11 | 33.0 
67 | — 9 35.2) 0.48 95 40 | 69.2) 0.00 58 12 | 36.8 
St. Lawrence ............. 69 | —10 | 32.8/ 1.41 /...... 95 66.1) 1.11 43 24.3 
2.12) 18.0 || Fort Davis...............| 76 25 | 52.3) 0.02; T. 63 34.60 
Sioux Falls .............. 67 | — 8 | 35.1) 1.35 5.5 || Fort Ringgold............ 108 3476.0) T. | 59 30.0 
Sisseton Agency.......... 62) —11 | 31.5) 1.01 4.3 || Fredericksburg ..........| 89 22 59.4) 3.02 | Promontory *!,.......... 56 20 39.0 
73 | — 4) 37.2) 1.04 4.9 || Gainesville............... 55.34) 4.14 14 | 38.2 
70|—4/)382) 0.99 3.0 || Georgetown #1. ........... 86 31) 1, 48 | 1 24.6 
| —13 | 9.4) 4.5 || Grapevine................ 9 25 | 57.8 | 8.81 53) 14 | 36.0 
Wessington Springs ...... 65 | —10 | 32.4) 2.65 9.5 || Hale Cemter.............. 7 52.0 O50 59 11 | 35.8 
2.38 7.5 || Hallettsville ............. 86 29 | 65.0) 0.87 59) — 1) 
Tennessee. 98 2) 56.0) 101 |, Soldier Summit .......... 22.4 
Andersonville ........... 77| 13) 7.78| 20) Henrietta................ 8) 4/550) 391 
Ashwood .. 77 17 | 530.9) 7.40 1.97 63 15 | 38.8 
74 22; 50.2) 8.43)...... 87 35) 63.4) 113 dune 58 10 | 35.6 
0 | 3.88) 20) Huntsville 83 | 33/605) 314 
Byrdstown ............... 75| 18/49.1| 7.92) Ira......... age) 22) 548) T. | Wellington............... 3 33.1 | 
76 16 | 49.8) 7.58 1.5 || Jacksonville ............. 31) 59.6) 3.81 T. Vermont, | 
7.47 2.0 || Kautman ................ 8S 29 | 59.1) 2.53 60 14 37.0 
13 | 49.4) 6.00 25 | 59.0) 2.41 57; 3 36.8 
Elizabethton ............. 74 10 | 46.8) 3.55 3.0 || Lampasas................ 60.3) 1.77 | Manchester .............. | 15) 87.1 
Erasmus .... 7 14 46.4) 9.83 1.8 || Laureles Ranch .........|...... 0. 00 | 5 
73 16) 5.1) 958 8 | 36/610) 1.13 | Johnebury ............ | 64 | 2 | 36.3 
coed 74 18 50.4) 9.89 &2 27 | 55.0) 3.59 | 58 12) 35.1 
18| 520/109) 20 89) 26/640) 0.37 | 2| 33.3 
6 cb 73 12 47.9 | 4.52 db 30 | 58.8) 2.70 Virginia, | 
76 15 | 48.2) 9.68 1.0 || Menardville.............. 9 26) 57.2) 0.00 | Alexandria .............. | 19 46.9 
77 18 | 50.8 | 11.24 || Mount Blanco............ 80) #17) 3.6) 0.02 | 7 17 | 
Isabella ...... 72| | 46.2} 5.55 1.0 || Nacogdoches ............. 33) 590) | Barboursville ............) 78 | 18 | 49.4) 
Johnsonville ............. 75 17/508) 591 0.5 || New Braunfels ........... 89) 27/631) O63 75 19 | 48.40 
Jonesboro®! ............. 1.29 || Bigstone Gap............. 74) 9 | 46.3) 
94 costs 7.57 | 0.5 || Port Lavaca.............. S|) 65.4) 0.25 || Blacksburg............... | 13 42.2 
Lafayette*®........ 74 14/ 45.9) 7.18 5.0 | Rhineland ............... 90) 27 57.6) 0.57 | 77 15 | 48.8 
Lewisburg 78 17 | 12.50; Rockisland .............. 86 | 33 0.82 || Burkes Garden........... | 64) 8 40.0 
8 | 15) 51.2) 5.99) Rockport ................ 73 | 49 / 61.0) 1.00) | 75) 18| 4&7 
16 | 49.5 11. 88 924) 344) 66.24) 0.20 || Charlottesville ........... 17 | 48.6 
74| 16| 51.6| 5.70| || Sanderson................ 7| T. | || Clarksville What 
77 17 | 49.6/ 6.05| 3.0 || Sam Marcos............... 87) 62.6) 0.40) || Cliftonforge .............. 
7%6| 16/494) SanSaba................. 89) 28/588) 1.36) | Columbia... 16 | 49.7 
7 15/488) 819 | Santa Gertrude | Dale Enterprise .......... 74 9 43.0 
76 13 | 48.4) 9.71 || Shaeffer Ranch........... | 9 23 | 68.6 T. 
Palmetio ................ 77 | 17| 61.4/10.75| Sherman. | s7| 544 Fredericksburg .......... 49.6 
7 17 | 52.4) 7.85 | 33) 68.7) 215 65 | 9 43.9 
Rogersville............... 73 47.4) 5.18 1.4 | Sulphur Springs.......... | & 29 57.2) 3.41 | Grahams Forge 4.........| 70 13 45.0 
76 9 | 47.2; 11.75 | 65 || Templea................. 32) 59.8) 2.37 | 73 | 20) 
bape 75 87 28 | 58.5 | 2.25 || Hot Springs .............. | 11 42.5 
BOWOMES. 75 10 | 48.1) 5.61 | 20 | Trinity 28 61.4) 3.32) | Lexington ............ 74] 18) 46.1 
65 9/429) 447 | 13 | 46.8 | 0.65 | > | 15| 448 
7. 46 | Ab | | 61.0 | 2.66 || Newport News ........... 75 | 20} 52.6) 
Tellico Plains ............ 7 17 50.6) 5.36 cece 0. 68 | | Petersburg...............| 81| 50.9 
Tullahoma ............... 78 0.0) 835) 20 Weatherford ............. | 55.9) 4.63 || Riverton 
os enchecced | 96 38 66.4) 2.38 76 18 | 48.4 
Teras | 67 14 | 41.6) 0.46 )...... | 7) 30.0 
87 28 4| 2.38 60 12 | 35.7) 1.15) 18.0 | Stamardsville............. 70 10 42.6 
Sines bond 0. 78 Bluecreek #1, 60; 2 | 40.1 | 0.10) 12| 45.3 
Anna 28 | 57.2) 7.10 Castledale 66 | — O62)...... | Stephens City ............ 735) 13), 45.4), 
1. 50 60) 22/386) 0.10 1.0 | a 77 16 | 47.0 | 


Precipita- 
tion. 
is 
= 
2 s las 
aa 
2 = 
3 
| 
Ins. | Ins, 
09) 
0.82 13.0 
0.10 1.0 
1.73) 15.0 
0.14 14 
0.41) 3.0 
15.0 
0.08 
1.55) 15.5 
1. 46 6.0 
1.86) 15.0 
1.82 | 12.0 
0.10 1.0 
1.87 | 18.7 
241) 21.9 
15) 15.0 
1.50 6.0 
1,02 10,2 
1.00) 15.0 
1.22) 12.0 
0. 40 3.0 
1.06 10.0 
1.15) 465 
4.04 40.0 
1.83 | 20.3 
2. 66 25.0 
0. 50 5.0 
1. 30 
6.06 |...... 
1.35 6.5 
1.35; T. 
2. 25 14.0 
0. 80 
2.00 20.0 
0. 86 3.5 
1. 30 
105) «610.5 
2. 82 5.5 
5.15 20.0 
358) 7.0 
431 
5.20 | 27.7 
1.74; 8&0 
5. 20 16.0 
4.16 10.5 
3.60 «$10.0 
3.97 | 21.0 
3. 65 1.0 
1. 66 | 
$47) 2.5 
386) «1.0 
6.2 6.0 
1.200 
a 42 20 
2.4 
5.08) 
2.59 
3.51 4.0 
1.40 A 
3. 35 5.0 
2.70 1.0 
4.86 18.0 
3.51 
2.72 1.0 
5.48) 3.5 
21 
1. 48 
3.63 10.0 
2.99 5.0 
3.46) 
2.10, 
2.60 A 
2.20 2.0 
2.76 1.2 
2. 88 2.3 
2. 83 2.0 
3.92) 16.5 
7. 06 5.0 
1.81 
3.40 8&0 
2.61 13.0 
4.75) 18.0 
2.18 


Maxrcu, 1902. 


Stations. 


Virginia—Cont’'d, 
Westpoint ....... 
Williamsburg ...... .... 

Washington. 


Ellensburg (near)........ 
Grandmound ............ 
Granite Falls ............ 
th 


Mottinger Ranch......... 


Mount Pleasant.......... 
and 
Port Townsend........... 


Snoqualmie .............. 


Stampede 
Sunnyside 
Wenatchee (near) ........ 

West Virginia. 
| 


Buckhannon ............. 
64% «5 


Green Sulphur 
Harpers Ferry ........... 
Huntington ............../ 


Martinsburg ............. 
Morgantown ............ 

Moscow 
New Martinsville ........ 
Oldfields 
Point Pleasant ........... 


MONTHLY WEATHER REVIEW. 


TABLE Climatological record of voluntary and other cooperating observers Continued. 


Temperature. 
(Fahrenheit, ) 


Maximum 
Minimum 


57 19 | 37.2 
65 | 18 | 39.6 
65 | 15 | 38.0 
5S | 14 | 35.5 
64) 30 | 43.2 
61 18 | 37.8 
56 | 25 41.0 
62 16 | 39.6 
62| 14) 38.3 
61 22 | 43.0 


58 20 | 40.8 
60 21 | 41.1 
64 30 | 43.4 
68 24 48.4 
59 31) 43.3 
68 17 | 42.6 
58 15 | 39.2 
fits 32 | 42.8 
61 27 | 44.6 
70 16 | 47.0 
61 25 | 43.7 
68 21 | 42.7 
68 31 | 43.8 
60 20 | 38.4 
64 15 35.8 
61 15 | 37.4 
67 | 28 | 44.6 
67 27 | 43.8 


18 | 43.5 

27 | 42.8 

13 | 34.6 
65 28 | 45.6 
| 18 | 34.9 
59 22 | 39.6 
60 25 | 44.0 
5s 18 | 36.6 

| 

62 5 39.6 
73 6 40.9 
68 | 7 | 43.6 
75 — 1 | 41.8 | 
70 9 | 39.6 
7 10) 46.6 
76 —4| 429 
73) — 5 | 44.7 
76) 1/429 
70 45.9 


76 42.8 
74 5 43.8 
71 10) 41.4 
72 13 | 44.4 
76 8 | 42.6 
76 9 | 43.7 
70 41.5 
x0) 47.5 
70 11 | 42.9 
7 15 | 43.0 
72 8 | 44.3 
70 6 | 42.4 
77 6 | 45.5 
75 7 | 44.6 
73 4 45.2 
72 12 | 44.5 
75 12 | 46.6 
78 7 | 46.2 
70 11 | 43.1 
66 3 39.0 


snow. 
snow, 


Rain and melted 
Total depth of 


een 


cow 


8 


Stations. 


West Virginia—Cont' d. 


| Wheelinga 


As 


. || Butternut...... 


Fond du Lac.......... 


Meadow Valley .......... 
Menasha . 
Neillsville 


Port Washington ........ 
Prairie du Chiena........ 
Prairie du Chienb........ 


| Stevens Point ............ 
| 


Waukesha.......... 


| Fort Yellowstone ........ 
} 
ns 
| Iron Mountain........... 


Kimball Ranch .......... 
Leo 


Cuba. 


| Rain and melted 
snow. 
snow. 


Total depth of 


Minimum. 


Maximum. 


5 || Wheeling b............... 


= 


= 


28st 


u 


sss 


Stations. 


| Camajuani............... 
| Ciego de Avila ........... eae 


Guantanamo............. 
wash 
| Manzanillo 
| Matanzas ...... 


| San Cayetano ........... 
| Sancti Spiritus ........... 
| Santa Clara .............. 


Adjuntas 
Aguadilla 


Guayama 
Hacienda Coloso ......... 
Hacienda Perla .. 


Ponce ...... 
San German. ............ 
Bam 
San Salvador... 


Coatzacoalcos ............ 

Leon de Aldamas......... 

VOU 
New Brunswick. 


Fort Egbert.............. 


Arizona, 


Poet | 


California. 


San Miguel Island........ 


Georgia, 


Michigan. 


Montana. 


and melted 
snow. 


| Maximum. 
Minimum. 


} 


| 


ons 


ar 


SR 


“32 


149 


Precipita- 


tion. 


| Total depth of 
snow 


x 


a 


12.0 


T. T. 
1.28) 19.5 
725) 6.0 
00 
"72 
5.0 
1.63 
38 | 
| 
7.0 
64) 6.5 
3.3 
| a2 


Precipita- | | Temperature. | Precipita- | Temperature. 
| P| tion. ( Fahrenheit. ) tion. (Fahrenheit. ) 
| 
| 
| | | | a | 
| | | | 2 | | 
| ° | | © | Jus. | Ins. | = | © | gas. | Ins. Cuba—Cont’ | | Ine. 
|. 72| 14] 47.8] 1.38 | 72 8 | 42.9] 3.68] 22.5 || Australia ................ 
5 73 | 17 | 48.8 | 0.97 69 8| 41.6] 3.32] 12.5 
0 
60) 28) 41.7) 10.97) 0 | 76) 14/482] 471] 16.5 
i | 79 8 | 46.1) 6.29] 20.5 
0 . 65 28 44.4) 5.18 | Amherst ....... 59) — 1) 35.4 ...... | Guabairo ole | 
0 61 31/433) 933) O14 60 | — 6 | 34.0 | 88| 48 
8 58 15 | 35.2) O98) 3.0 64 0 | 35.2 93 | 56 
64) 2) 434) 557) 0.5 93) 57 
0 17.28) 1.5 66 2 | 39.0 r. 
2.01 3.5 66 | — 6 | 38.6 91| 49 
60 10 32.6 | Moron Trocha...... 51 
0.76) 64 —2/ Pinar del Rio............, 89 | 53 
; 1.46) 7.4 64/— 3 | 35.2 94) 50 
1 0.70 1.4 65 95 42 
6. 03 1.0 | Grand River Locks.............. 95 54 
) Grantsburg ..............| 64 Rico. 
71 17 | 43.2) 0.08 51 
) 30) 43.0) 7.63 Aguirre 87 62 
) 27 | 41.2| 0.45 ares 75 90 54 
) 0. 63 1.0 | Roepenicle cc 51 
4 0.09) T. Ladyemith...............| 61 Bayamon ................| 94 59 
) 6.37 66 3 | 35.6) 2.05 1 
4 0.50 66|—4/ 35.6! 1.06 
0. 36 64 — 8 | 35.1 1.70 89 53 
| 3. 36 91 64 
; 6. 78 68 | — | 90 60 
0. 08 New Holstein ............ 67 | — 
} | 1.49 New London............. 65 | — 88 56 
| 0.65 North Crandon...........) — 89 63 
2.78 | 87] 67 
1. 26 63 | — 87 64 
0. 41 La Isolina................| 87 59 | 72. 
| Pine River. 67 | — Las Marias.............-.| 91] 61 | 76 
Snohomish ............... 8.0 68 | — 78. 
65 28 | 43.5] 7.75 » 69 | — 77. 
| 66 | 30) 43.9 12. 8 | 2.40 | | 87] 689] 75. 
j . 62|— 6 33.2 | 0.73 | 
0.17 | T. | 2/866] 223] 15 73. 
8.56) T. 63 | — 3 36.4) 1.10) T. 85 | 57 | 71. 
0.98 6.8 62 | — 6 | 36.9| 2.39 1.5 || 90 60 | 75. 
4.76 64) —1/ 36.7) 1.15) 93 | 55 | 74. 
20 | 8.5 | | — 35.6) 0.98| T. || Yauco ..................., 86 | 73 
2. 89 CCC 61 | — 6 | 35.2 Mexico. 
0.66) O5 Po 64 1 36.8 | 0.40 T. Ciudad P. Diaz.......... 90 38 | 67.4 
| | 64/—1/362] 1.20] 1.0] 94| 49] 75.6 
14.0 || Whitehall................ 1.45; 1.8 = 
5.33 | 24.0 || Wyoming. 
Bluefield 4.51 | 16.0 || | 6 | 34.7 | 0.57 6.0 || 
14.5 | Basin 50 | 8 | 0.27] 50] 10.95) 
4.40 | 22.0 || Bedford................... 56| —12|23| 223] 223] Isthmus of Panama. 

4.70 | 21.0 || Border...................| 246] 1.93 23 | 
3.00 | 13.5. Buffalo 59 | — 5 32.0) 0.24 1.8 91 72 | 81.9] 3.11 
4.59.| 19. 57 | 35.5) 0.49 /...... 

3.19 0.0 7|34.3) 2.15 
Dayton 22 | | --19 | 156 | ie Late reports for February, 1902. 
64 7 | 38.4) 0.68 5.0 | 
70 10) 43.1 er Evanston 42 | —10 23.6) 1.24 0 
4.28 | 13.7 Fort Laramie 68 | 0 | 35.8 1.81 | $8 | 5.4) 
5.14 19.8 || Fort Washakie............ 58 | —9 | 32.4 1.15 3 Fort Liscum 42 6 24.4 
6.14 | 16.0 51 | —11 | 25.6) 0.64 4) | 
4.32) 12.5 1/328) O41 6 | 74) 1339.8 | 
57 | 6 | 33.6 1.20 | | 
$82) 14.5 — 0.10 0 |) 66 51.8 | 
4.29) 15.0 58 8 | 31.2] 0.47]...... 68 | 34) 542 | 
Lewisburg B77 | 7.2 59 | 34.7) 0.26) 2.6) 
4.15 17.0 52} O41 5.5 | 65] 184) 37.7; 
4.45) 19.0 49, —8 | 26.4 0.70) 9.5 Indiana. 
20.0 57 | 5 | 33.0 T. Winemes® 53 —20 19.4)... 
10.5 | 8 | 0.69 | 13.0 | 
5.09 | 22.0 || Red 58 | 2/306] 219] 19.0 65 | 20.9 
3.56 12.0 | 55) — 4) 283) 210) 18.5) Missoula | 8 | 28.2 | 
4.23 | 13.9 49 —10 | 26.6 75 | —13 | 31.0) 
| 4.24| 22.0 61 4 | 35.8 | 0.22 ™ Nebraska. | 
20——-6 


150 


Stations. 


Pennsylvania, 


Teras, 
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snow. 


Maximum. 


| Stations, 


San Lorenzo ......... 


TABLE II.— Climatological record of voluntary and other cooperating observers—Continued. 


| 


| 


EXPLANATION OF SIGNS. 


| *Extremes of temperature ftom observed readings of dry | 
| thermometer. 
A numeral following the name ofa station indicates the — 


| obtained, thus: 


snow. 


mean by special tables. 


Maximum. 
Minimum. 

| Total depth of 


~ 


hours of observation from which the mean temperature was 


1Mean of 7a. m. +2p.m.+9p. m.+9p. m. + 4 
*Mean of 8 a. m. 4+ 8 p. m. + 2. 
3Mean of 7 a. m. +7 p. m. + 2. 
*Mean of 6 a. m. + 6 p. m. + 2. 
5 Mean of 7 a. m. + 2 p. m. + 2. 
® Mean of readings at various hours reduced to true daily 


The absence of a numeral indicates that the mean tem- 
perature has been obtained from daily readings of the maxi- 
mum and minimum thermometers. 

An italic letter following the name of a station, as “ Liv- 
ingston a,” “ Livingston 6,” indicates that two or more ob- 
servers, as the case may be, are reporting from the same 
station. A small roman letter following the name of a x 
station, or in figure columns, indicates the number of days 
missing from the record; for instance ‘®”’ denotes 14 days 


missing. 
CORRECTIONS. 

February, 1902, Ohio, Cedarville, make total precipitation 
1.05 instead of 1.35. 

February, 1902, page 89, under head of maximum wind 
velocities, make Red Bluff read Sacramento. 

Norr.—The following changes have been made in names 
of stations: Lyons, Okla., changed to Ames. 


| 
| 
Temperature. Precipita- Temperature. | Precipita- 
(Fahrenheit.) | tion. (Fahrenheit. ) tion. 
i 
| | 
a 
6. ~ | 
ten 
| | 3 3 3 
a |e | 
Ohio. ° | ° Ins. Ins. | Virginia. | Ia. | 
66) 1.14)...... || 3.2) 2,25 
59 | 1.12 08 Juana Diaz... wo 61 77.2. 6.21 
| —20 | IND 55 | 74.9) 0.28 
Oregon. | eee ‘| 67 77.0 1.75 
Pine 2°) 34.8) 418 3.0) | 
| | 
| | | - 
— 
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TABLE III.— Resultant winds from observations at 8 a. m. and 8 p. m., daily, durmg the month of March, 1902. 

Component direction from— Resultant. } Component direction from— Resultant. 
| Jirection | Dura- Jirection yura- 
N. 8. FE. W. from— tion. | N. | 8. | FE. | Ww. from— | tion. 
New England. Hours. Hours. Hours. | Hours. | Hours. Upper Mississippi Valley. Hours. | Hours. | Hours. | Hours. © Hours. 
22 18 | 15 | nm. 4 || St. Paul. 17 27 18 | s. lle. 10 
8 n. 23 w. 8 || La Crosse, Wis. 12 10 6) 5 
32 | 24 | 3 10, 41 w. 11 || Davenport, Iowa 11 14 24 24) 8 
ce 22 18 | 11 28 n. 77 w. | 16 17 23 20| s. 72 3 
22 21 | 12 n. 84 w. 10 || Dubuque, Towa... 23 19 21 17 on. 6 
17 17 | 16 w. 16 18 22 17 | s. 68 5 
New Haven, Conn.................... 2 17, 19| 37 w. | 19 21 21 17| 63 4 
Middle Atlantic States. Springteld 21 24 13 20 | s. 67 w. 8 
29 18 | 8 19 | 45 w. cv 8 10 9 9] 8 2 
15 5 | n. 17 w. 18 24 15 18} s. 27 w. 7 
22 16 11 | 26) n. 68 w. 15 Missouri Valley. 
28 19 10 n. 57 w. 16 | 20 25 17 17| 8. 5 
32 17 14 18 4e. 15 || Springfield, Mo 16 22 23 19| s 34 7 
Cape May, N. J 20 21 8 24| 87 w. 16 || Omaha, 19 15 24 17 | n. 60 
17 13 15 25 n. 68 w. 24 16 9 28 | n. 67 w. 21 
23 17 13 61 ow. 9 12 10 9; s Be. 3 
Lynehburg, Va 18 20 15 s. 81 w. des 25 13 23 14/| n. 37 e. 15 
South Atlantic States, | Northern Slope. 
13 29 | 16 20; s. Mw. 17 15 17 31 n. 82 w. 14 
ad 19 20 20 18 | s. 6 e. 29 14 11 21) n. 34 w, 18 
Raleigh, 20 21 | 12 s. 85 w. | 11 24 6 36 | 8s. 67 w. 33 
15 22 16 23) s. 45 w. desi | 7 22 13 32 | 8. 52 w. 24 
15 21 17 s. 45 w. 8 || Rapid City, S. Dak .................. 29 14 24; n. 29 w. 21 
13 17 23 21; We. 27 11 6 34) n. 60 w. 32 
Augusta, Ga....... 19 17 17 23 | n. 72 w. 21 22 15 8, 68 w. 5 
15 19 23 | 45 w. 6 || North Platte, Nebr.................. | 18 16 23 | n. 54 w. 9 
Jacksonville, Fla..............0-2000 17 20 22 i9| s. 4 e. 4 Middle Slope. 
Florida Peninsula, 25 19 12 19 | n. 49 w. 9 
29 16 s We. 23 11 16 26) n. 40 16 
WE, 21 18 37 7) 30 || Concordia, Kans 17 25 14 16| s. 14 w. 8 
este 16 17 17| 82e. 22 19 17 21) n. 53 w. 5 
Eastern Gulf States, lens 25 26 10 13 | s. 72 w. 3 
18 24 5 s. 34 w. 25 23 12 il n. 27 e. 2 
Mobile, 21 26 18 11) s. Me. 16 29 11 23) s. 43 w. 18 
17 19 23 14| 77 e. 9 Southern Plateau. 
19 21 13 | s. 0. 23 15 15 21 n. 37 w. 10 
New Orleans, La 18 2 19 11) 36 18 16 10 33) nm. 81 w. 18 
Western Gulf States. 17 25 27 | s. 16 w. 7 
14 11 20 n. &e. 8 || Independence, Cal .................. 27 17 6 24) n. 61 w. 21 
13 20 22 2) s 7 Middle Plateau. 
Corpus Christi, Tex 16 19 31 9| s. 22 20 7 26) n. 84 w. 19 
we 20 21 17 18 | s. 45 w. 1 Winnemucca, Nev .................. 16 13 14 25 | n. 75 w. 11 
17 23 29 9| s Be. 19 10 31) 8s. 74 w. 22 
2 20 18 10 n. 58 e. 10 || Salt Lake City, Utah................ 16 25 26 15 | s. Sle. 14 
25 16 26 10) GI 18 || Grand Junetion, Colo ............... 23 11 19 24) n. 23 w. 18 
13 10 6 8 | n. 34 4 Northern Plateau, 
~ 2 10 20 5| s. 62 17 
23 14 14 n. 42 w. 12 || Pocatello. Idah 4 33 18 30 
Memphis, Tenn 19 17 26 16 | n. 79 35 14 24 
ce 9 13 10; 8. 72 e. 3 
we. North Pacific Coast Region, 
16 24 23 s. Me. 8 || Neah Bay, Wash 2 18 24 sis 16 
Evansville, Ind... 8 il 10 6| Be, 65 d 
; ‘ ¢ = Port Crescent, Wash.*.............. 0 6 ll 17| s. 45 w. s 
18 19 20 21 | s. 45 w. lie 
oe 9 27 17 13); « be. 18 
19 20 23 s. 76 e 4 T Wash 1 36 2 25 | s. 45 32 
Columbus, Ohio. ........ 18 16 17 21 | n. 68 w. 2 62W. 19 
22 21 15 20) 79 w. 4 36 10 29 
Parkersburg, W. Va.................. 19 15 17 21) om. 45 4 24 i4 =. 24 
Middle Pacific Coast Region. 
Lewer Lake Region. Eureka, Cal 20 24 17 6 
Mount Tamalpais, Cal... 29 13 6 321 n. 58 w. 30 
20 21 13 19s. 80 w. 6 . 
> 4 an | 32 18 14 10| n. 16 e, 15 
Rochester, _) Ae | 13 21 13 30 s. 65 w. 19 Sacrat nt Cal 16 26 18 14 s. Be 11 
| 14 2; 31} s. 73 w. 14 12 5 “| 2.87 w 
South Pacific Coast Region. 
9 10 9 s. 79 w. 5. Cal 32 8 13 n. 34w 29 
Detroit. Mich 19 17 | 17 23 n. 68 5 acct 18 10 18 24 n. 37 w. 10 
Mich - Bw. 23 9 15 29) n. 45 18 
Upper Lake Region San Luis Obispo, Cal................ 25 11 1 25 n. 60 w. 28 
Alpena, M > 25 18 18 14, son. 30 8 
Escanaba, Mich ......... 27 17 12 16 on. 23 Ww. 11 West Indies. 
Grand Haven, Mich 20 20 20 17} e 3 || Basseterre, St. Kitts Island.......... 22 5 45 2/ n. 68 e. 46 
s. 3 e. 8 || Bridgetown, Barbados .............. 21 4 53 n. 7 56 
| 24 20 10 24) n. 74 w. 15 || Cienfuegos, Cuba. 15 33 n. 68 31 
23 22 14 19 | n. 79 w. | 5 9 25 1; s. 8le, 24 
Sault Ste. Marie, Mich ............... | 16 20| s. 7% e. 10 46 n. 89 e. 41 
23 18 14 19) n. 45 w. 7 il Port of Spaim, Trimidad 
23 19 20 16) He. 6 || Puerto Principe, Cuba .............. 26 | 3 3| n. 61 e. 47 
28 12 20 mn Be. 16 || Roseau, Dominica, pb 
North Dakota, San Juan, Porto Rico ............... 8 | 18 42 | 3; s. 76 e. 40 
19 26 17 si 7 || Santiago de Cuba, Cuba............. 40 16 12 1] n. 25 e. 26 
30 18 13 12; n. 5 e. 12 || Willemstad, Curagao................ 2 59 n. 87 
| 
* From observations at 8 p. m. only. + From observations at 8 a. m. only. 
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TABLE IV.— Thunderstorms and auroras, March, 1 
12/13 


91 


| | 
| 
| | | | | | | 
| 
| 
| 
| 


lll 


Marcu, 1902. 


Stations. 


Alpe ena, 
Atlantic City, N. J..... 
Baltimore, Md ......... 
Binghamton, N. Y 
Bismarck, N. Dak 
Boston, 
Buffalo, N. 
Cairo, 


Charleston, 8. C........ 


Charlotte, N.C ......... 
Chattanooga, Tenn..... 
Chicago, I 
Cincinnati, Ohio ....... 
Cleveland, Ohio........ 
Columbia, Mo.......... 
Columbia, 8. C.......... 


Corpus Christi, Tex... . 
Davenport, lowa....... 
Denver, Colo........... 
Des Moines, lowa ...... 
Detroit, Mich .......... 
Dodge, Kans ........... 
Duluth, Minn .......... 
Eastport, 
Erie, Pa 
Escanaba, 
Evansville, Ind ........ 
Fort Smith, Ark ....... 
Fort Worth, Tex ....... 
Galveston, 
Grand Junction, Colo .. 
Green Bay, Wis ........ 
Harrisbu 
Hatteras, N. C 
Helena, Mont ........ . 
Huron, 8S. Dak ......... 
Indianapolis, 
Jacksonville, Fla....... 
Jupiter, 
Kalispell, 
Kansas City, Mo ....... 
Key West, Fla ......... 
Knoxville, 
La Crosse, 
Lewiston, Idaho........ 
Lexington 
Lincoln, Nebr.......... 
Little Rock, 
Los An 
Louisvi 
Macon, 


Milwaukee, Wis........ 
Montgomery, 
Nantucket, Mass . 


New Orleans La 
New York j 


Omaha, Nebr........... 
Parkersburg, Ws Voices 
Philadelphia, Pa....... 
Pocatello, Idaho... .... 
Portland, Me.......... 
Portland, 
Pueblo, Colo ........... 
Raleigh, 
Richmond, Va ........ 
Rochester, N. Y........ 
Salt Lake C ity, Utah... 
San Diego, Cal ......... 
Sandusky, Ohio ........ 
San Franci pisco, Cal ..... 
Savannah, 
Seranton Pa 
Seattle, Wash .......... 


Toledo, Ohio. ......... 
To ‘opeka, 
Valentine, Nebr........ 
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TABLE V.— Accumulated amounts nad ep Seay each 5 minutes, for storms in which the rate of fall equaled or exceeded 0.25 in any 5 minutes, or 0.75 
hour during March, at all stations with gages. 


7:15 p.m.) 0. 25 


6:50 a.m. 
7:40 a.m. 


153 


0.44 0.51 


leg 
Total duration. a= | Excessive rate. . Depths of precipitation (in inches) during periods of time indicated. 
_ 5 | 10 | 15 | | 2% | 30 3 | 40 | 45 | 50 | | 80 | 100 | 190 
| From— | To— Began | Ended min.) min. min. | min. | min. | min, | min. | min. | min. | min. | min. | min. | min. | min. 
1 2 3 4 | 6 6 7 | | | | | 
12) 3:25 p.m.) 5:00 p.m.| 0.76 | 3:30 p.m.| 3:50 p.m.| 0.02 | 0.08 | 0.22 | 0.40 0.53 | 0.57 | 0.61 | 0.64 | 0.66 ere 


| || 

= 
| 16 | 1:19 pom 2 3:15 p.m.| 4:15 p.m.| 0.69 | 0.13 | 0.32 | 0.50 | 0.69 | 0.75 0.85 1.01 1.06 iia 
| 28) 3:25 p.m. 7:15 p.m.| 7:40 p.m.| 0.08 | 0.04 | 0.27 | 0.64 0.82 
29 3:00 a.m.| 10:20 a.m.| 1.96 3:24 a.m. 4:00 a.m. | 0.09 | 0.28 | 0.50 | 0.63 | 0.71 | 0.82 | 0.91 | 0.99 | 1.02 | 1.06 | 1.11 | 1.18 ]......)......)...... 
26 1:42 a. m. 4:57 a.m. 2:35 a.m. 3:35 a.m.| 0.11 | 0.09 | 0.11 | 0.20 | 0.25 | 0.40 | 0.55 0.74 | 0.94 
16 4:55 pom. | 11:59 p.m, 5:30 p.m. 6:15 p.m.| 0.01 | 0.07 | 0.38 | 0.49 | 0.56 | 0.60 | 0.62 0.65 | 0.71 
16 | 12:05 a.m.) 12:30 p.m.| 2. 9:40 a.m.| 10:05 a. 0.98 | 0.19 | 0.27 | 0.41 | 0.79 | 0.88 | O.90 |. 
Memphis, Tenn ........ 26 D. N. 11:55 a.m.| 1.78 | 9:40 a.m.| 10:30 a.m.| 0.59 | 0.07 | 0.12 | 0.16 | 0.19 | 0.25 | 0.43 | 0.61 | 0.76 | 1.01 | 1.09 
Meridian. Miss §26-27 7:35 p.m. DN. 2.77 7:38 p.m.| 9:10 p.m. T. | 0.24 | 0.41 | 0.50 | 0.58 | 0.64 | 0.73 | 0.81 | 0.84 | 0.91 | 0.95) 1.11 | 1,24) 1.54 1,72 
| 1.02] 9:80 p.m.| 9:55 p.m] 0.07 | 0.08 | 0.22 | 0.51 | 0.81 | 0.90 
16 9:26 a.m.| 1.59 6:20a.m.) 6:55 a.m.| 0.13 | 0.15 | 0.33 | 0.54 | 0.62 | 0.77 | 0.94 
DN, 9:15 p.m. | 3.11 2:00 2:35 p.m. | 1.53 | 0.08 | 0.19 | 0.37 | 0.55 | 0.61 | 0.76 | 0, 81 
Norfolk, Va... 17 2:30a.m.| 8:15 p.m.) 1.22) 4:48 a.m.) 5:45 0.34 0.11 | 0.22 | 0.33 | 0.38 | 0.48 | 0.55 
ane 25 7:20 p.m. | 11:00 p.m. | 1.34 8:00 p.m.) 8:55 p.m.| 0.03 | 0.09 | 0.39 | 0.42 | 0.42 | 0.44 | 0.46 0.46 | 0.55 OSD | 2.67 | 
17 | 10:29a.m.) 3:10p.m./ 0.60) 1:05 p.m.) 1:12 p.m.) 0.01 | 0.51 
26.) 2:00p.m.| 9:00p.m.| 1.12] 6:57 p.m.| | 0.25 | 0.69 | 0.70 | 
6:00 a. m. | | Nn 0, 24 | 0.64 | 0.71 | 0.80 | 1.06 | 1.25 | 1.53 | 1.88 | 1.86 | 1.97 |......]......]......]...... 
Vicksburg, Miss........ 27 | 12:15 a.m.| 10:40 p.m.j| 6.40 6:50 a. m. 2.16 | 2.50 | 2.75 | 2.77 | 2.78 | 2.94] 3.11 | 3.14 3.16 | 3,22 
7:40 a.m. 8:50 a.m. |......]| 3.30 | 3.33 | 3.37 | 3.43 | 3.64) 3.77 | 3.83 | 3.97 | 4.09 | 4.14 | 4.17 | 4.58 |......1...... 
28 2:00 a. m. 9:30 a.m.| 1.10 4:47 a. m. 5:20 a.m. | 0.04 | 0.18 | 0.27 | 0.41 | 0.58 | 0.69 | 0.76 | 0.86 | 0.87 resefeseneofgcggafereeeseeeceep coon 


Stations. 


1 
Wilmington, N.C...... 29 
Yankton, 8. Dak ....... 25-26 
Basseterre, St. Kitts... . 8 
Bridgetown, Barbados. . 20 
Cienfuegos, Cuba....... 11 
Havana, Cuba.......... 5 


Puerto Principe, Cuba, . 10 
San Juan, Porto Rico... 20-21 


Santiago de Cuba....... 
Willemstad, Curagao .. ‘| 29 


| Pressure, in inches. 


Stati 
tations, e 
| 
< 
Ins. 
St. Johna, N. F......... 29.77 
Sydney, C. B.1........| 
Halifax, N.S..........| 20.88 
Grand Manan, N. B....| 29. 86 
Yarmouth, N.8........ 29. 85 
Charlottetown, E. I. 29. 90 
Chatham, N. B ........ 29. 91 
Father Point, Que.....| 29. 
uebec, Que ........... 29. 62 
Montreal, Que ......... 29. 74 
Bissett, Ont... ......... 29. 39 
Ottawa, Ont ........... 29. 68 
Kingston, Ont ......... 29. 64 
20. 58 
White River, Ont...... 28. 64 
Port Stanley, Ont...... 29. 
Saugeen, Ont .......... 29. 23 


Total duration. 
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TABLE V.—-Accumulated amounts of precipitation for each 5 minutes, ete.—Continued. 


From— 


2:48 
10:01 a. m. 


£3 
35 Excessive rate. <= Depths of precipitation (in inches) during periods of time indicated. 
= S¢ 
su > sos §& 10 15 20 25 30 35 40 Bi 50 60 80 100 120 
To— Began— Ended— £& min. min. min. min. min. min. min. min. min. min.) min. min. min. | min, 
| | 
| ~ | | | 
| | 
| § 205 p.m.) p.m.) 0.26 0.08 0.38 | 0.78 | 1.04 | 1.20 SRS 
3:48 pom.) 311) 2:55 3:20 1.84 | 1.91 2.23 | 256 | 2.73 2.79 286 
$:29p.m.) 4:15 p.m.) 0.63 3:36 p. 4:10 p.m T. | 0.04 | 0.13 | 0.24 | 0.33 | 0.49 0.60 | 0.62 |......)...... | 
p.m. 0.56 2:48 p.m, $:20 p.m. | 0.00 | 0.10 | 0.24 | 0.40 | 0.45 | 0.50 0.54 | 0.56 
5:15 p. m.| 1. 64 328 p. m.| 345 pom. 0.70 | 0.26 | 0.38 | 0.47 | 0.50 O58 066 
| 
*Self register not working 
TABLE VI.— Data furnished by the Canadian Meteorological Service, March, 1902. 
Temperature. Precipitation. Pressure, in inches. Temperature, Precipitation. 
bd bed Ins. | Ins. Ins, | Ins. Ins. Ins, ° Ins. Ins. ‘Ins, 
MOM 68 41.0 | 27.9 | 2.89 |—1.87 | 27 Parry Sound, Ont..... 29.26 | 29.96 —.06 | 35.1 414.0) 45.7 24.5 4.79 42.56 6.6 
3.2 49.0 41.4) 202.1 5.18 40.20 6.5 | Port Arthur, Ont..... 29.25 | 29.98 —.07 | 27.5 410.7 | 35.8 19.3 0.40 —O0.57 0.4 
37.0 +t 7.2} 42.2 31.8 11.97 18.7  Minnedosa, Man...... 28.07 29.95 —.11 | 23.5 32.6 14.4 2.58 41.9% | 8.7 
38.2 ++ 44.5) 31.8 110.75 +5.90 1.3 Qu’Appelle, Assin....| 27.59 | 29.91 —.13 | 20.2 + 5.3 | 28.0 12.3 | 3.52 |4-2.75 (30.1 
34.24 88 40.2) 28.2 3.18 —0.08 11.0 Medicine Hat, Assin..) 27.58 29.90 —.10 31.2 4+ 3.7 43.0 19.3) 0.20 -0.56) 1.5 
$2.4 -+ 9.3 41.1 23.6 8.09 44.62 19.8 | Swift Current, Assin..) 27.29 29.94 —.08 25.4 4+ 3.4 31.5 17.4 1.38 (40.57 13.8 
W353 i+ 80 35.3 21.3 | 4.25 +1.52 10.9 || Calgary, Alberta...... 26.24 29.88 —.07 | 25.9 — O.3 | 37.5 14.5 0.62 —0.10 | 6.2 
31.0 98 37.5 | 24.5 5.68 +2.42 7.6), Banff, Alberta........ 25.17 29.89 |—.05 | 22.6 2.4) 34.1 
34.3 410.5 40.9) 27.8 | 6.61 42.82 | 9.4 | Edmonton, Alberta...) 27.53 29.88 —.08 21.9 — 2.3 32.1 11.8 0.22 —0.50 2.2 
$1.9 43.7 20.0 3.18 |}+1.12 | 2.2) Prince Albert, Sask.../ 28.32 29.9 —.14 16.9 4+ 4.9 27.0 6.9 1.05 +0, 28 5.5 
34.2 412.7 42.3) 26.1 | 3.47 40.75 | 3.3 Battleford, Sask ...... 28.17 | 29.97 |—.09 | 17.8 |+ 4.7 | 27.2 &4° 1D 40.69) 48 
37.4 |+10.1 | 44.6) 30.2) 2.53 |—0.11 | 3.4 || Victoria, B. C......... 29.84 29.9 —.038 43.5 4+ 1.6 48.1 38.8 2.27 —0. 85 1.9 
35.5 8.3 42.4 23.6 2.82 —0.06 1.6 Hamilton, Bermuda . 29.91 30.07 -.01 61.8 0.4 66.8 56.8 4.33 —0.80 | 00 
3.14104 43.4 28 40.99 5.0 | 


a s 
te: 
2.2 

Ins. | Ins. 
2.91 
2.98 +.10 
2.4% 
2.91 —.02 
| 29.92 |—. 03 
29.94 
29.93 
2.96 +. 06 
2.96 
29.96 —.4 
30.02 +. 01 
30,02 +. 01 
29.96 —. 05 
29.97 —. 05 
30,00 —, 08 
2.99 —.4 
29.95 —. 08 


7 
‘ 
154 
g 

| 
| 
| 
| 
| 
| 
| 
| 
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Stations. = 2 
| 
Mississippi River. | Miles. 
St. Paul, Minn. 
Reeds Landing, Minn..... 1, 884 | 
La Crosse, Wis. . .-| 1,819 
Prairie du Chie n, Wisi... 1,759 
Dubuque, lowa!.......... 1,699 
Leclaire, lowa?,.......... 1, 609 
Davenport, lowa®........ 1,598 
Muscatine, lowa.......... 1,562 | 
Galland, 1,472 
Keokuk, Iowa‘,..........| 1,463 
Hannibal, Mo.§........... 1, 402 
Grafton, 1, 306 
1, 264 
New Madrid, Mo..........) 1,008 
Memphis, Tenn........... S43 
767 
Arkansas City, Ark....... 635 
New Orleans, La.......... 108 
Missouri River. 
Bismarck, N. Dak ........ 1,309 | 
Pierre, 8. Dak.'........... 1,114 | 
Sioux City, 
Omaha, Nebr.. tune 
Plattsmouth, Nebr........ 641 
St. Joseph, Mo 
Kansas ‘ity, Mo.......... 
Boonville, Mo. 199 
Hermann, Mo.. ..........| 108 
Osage River. | 
70 
Illinois River. 
135 
Youghiogheny River. | 
Confluence, Pa............ 59 
West Newton, Pa.......... 15 
A Wegheny River. 
 , | 177 | 
Oil City, | 123 
Parker, 73 
Monongahela River. 
Weston, W. Va........... 161 | 
Fairmont, we Va 119 
Lock No. 4, ae | 40 
Conemaugh River. | 
Johnstown, Pa.. 64 
Red Bank veek. | 
35 
Beaver River. 
Elwood Junction, Pa...... 10 
Great Kanawha, River. | | 
Charleston, W. Va........ | 58 


Little Kanawha River. 
Glenville, W. Va......... 103 
New River. 


| 95 | 


Cheat River. 
Rowlesburg, W. Va........ 36 

| | } 
Davis Is ind — Pa....| 960 
Wheeling, W. Va......... 875 
Parkersburg, w | 7&5 | 
Point Pleasant, W. Va.... 708 
Huntington, W. Va....... 660 
Catletts urg, ae 651 
Portsmouth, Ohio ........ 612 
Cincinnati, 499 
Louisville, 367 
Evansville, Ind.. 184 
Paducah, Ky OE 47 
1,073 

Muskingum River. | 

Zanesville, Ohio .......... 


Scioto River. | 
Columbus, Ohio®..........) 110 
Miami River. | 


77 


Wabash River. | 


Mount Carmel, Ill......... | 50) 


Licking Riv er. 


Falmouth, Ky............. | 30 | 


Kentucky River. 
Frankfort, Ky ............ 65 
Clinch "River. 


156 | 

52 
Holston River. 

Rogersville, Tenn?......... 108 

French Broad River. 

Leadvale, Tenn?.......... 70 
Tennessee River. 

Knoxville, Tenn.......... 635 

Chattanooga, Tenn. . 452 

Bridgeport, Ala........... 402 
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on gage. 


Danger line 


Height. Date. Height.) Date. 


= 


te 


= 


NPS 


CSC 


bad 


Mean stage. 


= 


es . . 


4. 
14.5 
4.5 


2.2 
10.0 


10.9 
17.6 
13.7 


= 
nos 


Monthly 
range. 


>] 
2 


S 


$2. 2 | 


24. 6 
30,8 
20.9 


1 Frozen for | 11 aa | 2F Frozen. for. 9 days. 3 Frozen for 5 days. 4 Frozen for 4 days. §Frozen for 6 days. 


| Wilkes 


Fayetteville, 


5 || Kingstree, 8. C ........... 


St. Ste yhens, S. C.. 


Columbie’S § 


| Calhoun Falls, 8 C....... 
|| Augusta, Ga.............. 


Carlton, 


9 || Dublin, Ga. 


TABLE VII.— Heights of rivers referred to zeros of gages, March, 


Stations, 


Tennessee River.—Cont' d, 


| Florence, Ala............. 


Johnsonville, Tenn....... 
Cumberland River. | 
Carthage, Tenn........... 
Nashville, Tenn .. 
Clarksville, Tenn 
Arkansas River. 
Wichita, Kans............ 
Webbers Falls, Ind. T..... 
Fort Smith, Ark ......... 
Dardanelle, Ark .......... 
Little Rock, Ark.......... 
White River. 
Newport, Ark ............ 
Yazoo River. 
Yazoo City, Miss ......... 
Red River. 
Arthur City, Tex......... 
Shreveport, La............ 


Alexandria, La........... 


Ouachita River. 


Atchafalaya River. 
wehanna River. 

Reeve, | 
West Branch Susquehanna, 
Williamsport, Pa......... 

Juniata River. | 
Huntingdon, Pa. ......... 
tomac River. 
Cumberland, Md.......... 


2 
| Harpers Ferry, W. Va... 


James River. 
Lynchburg, Va........... 
Richmond, Va............ 

Roanoke River. 


Fear River. 


Edisto River. 


Pedee River. 


Black River. 

Lynch Creek. 
Effingham, 8. C........... 
Santee River. 

ngeree River. 
Wateree River. 
Waccamaw River. 


Savannah River. 


Broad River. 


Chattahoochee River. 


Oemulgee River. 
"Oconee River. 

Riv er. 


Alabama River. 
Montgomery, Ala......... 


Tombighee River. } 
Columbus, Miss........... | 
Demopolis, Ala®.......... | 

Black Warrior River. | 


|| Tuscaloosa, Ala........... 


Brazos River. | 
TOE 


Red River of the North. 
Moorhead, Minn. ......... 
Columbia River. | 
Umatilla, Oreg. ........... 
The Dalles, Oreg.......... | 
Willamette River. 
Portland, Oreg. ......... 
Sacramento River. 
Red Bluff, Cal............. 


mouth of 


| Distance to 
river. 


— 
or 
a 


1902, 

> 

= Highest water. Lowest water. 

“ca n 

Height.| Date. Height.| Date. | 

Feet.| Feet. | Feet. vet, | Feet. | Feet. 
1 22.5 29 7.1 27 | 13.8 | 15.4 
25 33, 2 10 7 27 | 21.7 | 2.5 
24 84.4 31 12.0 27,28 | 22.9 | 22,4 
50 65.0 29 4.7 28 | 17.3) 60.3 
40 50.4 31 5.8 27 | 19.2 44.6 
40 44.7 31 9.9 27 | 23.4 34.8 
42 48.6 31 13.4 28 | 28.4) 35.2 

11,17-20 

2.0 1 14 1,5 0.6 
23 14.7 14 2.1 10) 5.0 12.6 
22 15.1 14 2.4 ll 6.2 12.7 
21 14.8 1) 2.5 2); 63 12.3 
23 16.0 16 5.2 12 9.0 10,8 
26 18,1 2 3.9 26; 9.9 14.2 
25 24.8 28, 29 16.6 2-4 | 18,4 8.2 
27 9.0 i 2.5 2-11 5.0 6.5 
28 17.8 30, 31 6.0 10,11 | 11.5 11.8 
14.0 29° 30 4.4 84) 9.6 
33 15,2 31 5.2 1 8.5 10.0 
39 33.4 31 10.9 21; 19.2; 22.5 
40 28.8 31 21.0 1 | 23.7 7.8 
31 32.0 31 19.0 5,6 | 25.8) 13.0 
14 27.3 2 3.2 31) 11.5 | 241 
17 23.9 2 3.7 27, 28 10.3 | 20,2 
20 21.7 1 3.7 28; 8&7] 180 
24 13.0 1 4.6 27-30 | 5.9 8.4 
8 11.5 1 3.7 5.6 7.8 
18 27.0 2 4.0 26-29 | 9.7] 23.0 
12 19.0 2 0.9 26; 44/ 181 
30 38.9 1 10.7 28 | 18.1 | 28.2 
38 41.7 2 7.2 28 | 16.3 | 345 
6 5.8 5 3.7 28; 4.4 2.1 
27 30.9 3 4.9 28 | 12.7) 26.0 
12 10.0 5,6 7.3 31 8.6 2.7 
12 13. 2 7 6.3 29; 9.4 6.9 
12 15.0 9 8.3 1 9.9 6.7 
15 22.0 2 2.5 28; 63) 19.5 
24 29.5 2 91 28 | 15.4 20.4 
7 7.2 13 5.0 29, 31 6,2 2.2 
15 16.0 1 3.7 | 12,26,27| 5.1 12.3 
32 34.6 1 11.8 27,28 | 17.6 22.8 
11 23. 2 1 3.5 25-27 | 5.8) 19.7 
20 22.2 7 7.3 31) 12.6) 15.0 
20 20.0 1 4.9 12,23; 91 15.1 
18 22.8 1 7.5 13) 11.6) 15.3 
30 25.8 5 6.0 14, 14.4 19.8 
30 29.3 1 4.2 27 | 11.6] 25.1 
18 22.7 6 5.8 26,27 | 13.3, 16.9 
35 47.8 31 13.8 15 | 28.9 | 34.0 
35 48.9 31 19.2 15 | 33.6] 29.7 
33 30.6 31 3.5 23 9.6; 27.1 
35 55. 6 31 24.0 24) 33.9) 31.6 
43 60.6 29 13.8 24° 31.0) 46.8 
21 4.4 15 | —1.6 1-11 |—0,2 6.0 
22 5.4 16 0.9 1-12 | 2.8 4.5 
39 3.0 22); —0.6 1-17 | 0.6 3.6 
26 10.3 17,18 8.3 10,11 | 91 2.0 
25 4.9 1 2.0 31; 31] 29 
40 7.9 1 34 31) 6.2) 45 
20 13.4 1 6.2 29); 8&4 7.2 
15 10.0 1,2 4.2 31 7.4 5.8 
23) 16.6 1 | 4.7 30,31) 93) 119 
28, 2 1| 20.5 7.7 


6 Frozen for 2 days. 722 daysonly. days only. 


Highest water. Lowest water. 
Feet,  Feetys! | | Feet. 
2 £3 225 
12 | 4. 19} 38 95 
18 5 22 4. |; 
15 21,22) 516 
10 4. 22,23 | 3. 305 
15 7. 24 | 189 
16 7. 24,25 5.6 126 
8 3. 2) 24 
5 6. 25-27 R32 
13 5. 27, 28 165 
23 8, 1,3,4 403 
30 13. 1 256 
10, 1 176 
33 | 30, 24,2 150 
42 29.0 
42 41. 20.0 SO 
42 oh. ee 25. 3 
40.0 30,31 12.9 27.9 638 
16> «14.0 30 5. 7 | 51D 
327 
M4 9. 1 7. 118 
14 9. 13 6. 
18 9. 21 4. Mo La | 122 
17 7. 9 21 4. 
10 4. 0 23 3. 100 
21; 25 4. 
20 9. 3 | 3. 183 
24) 1 7. 69 
23) 17.7| 4) 63| 39 
12.3 20-22 8.4 | 1/109 > 3.9 90 
10 9.9 1 i? 28/ 8 290 
23 | 21.0 1 1.9 | 28) 5.9) 19. 172 
14) 13.5 2 2) 20,31] 11.3 260 | 
154 1 | | 28,29) 63/127 111 
20) 19.5 1 | 6.8 | 17.0 
| | | | | 129 | 
18 | 8.3 9 0 22-28 | 1.2] 8&3 
15.0 1| 0 28-29 | 5.3 | 13.0 112 | 
18 | 22.7 1 28 | 11.3 | 14.6 
23) 30.0 1 | 6 28 | 13.5 | 22.4 75 | 
| | | | | | 
108 1 6 | 26-28 47) 8.2 149 | 
| | | | | 
8| 67 1 2 27-31 | 1.7] 6 52 
| | 
4) 10.0, 2 5.0| 5&8 35 
| | | | 
30| 37.0) 1; 27 | 11.8 31.3 97 
20 | 12. 0 27,28 2.8 | 12.4 37 
14) 17, 28 14.1 45 
22| 32 28 28.1 347 | 
25 | 29. 28 22.4 268 
36 42.0 2,3 | 28 34.1 
36 «40.0 0 27,28 | : 32.0 30 
39 46. 0) 29 | : 36, 3 
49. 8 | 29 | | 35.7 80 
50 50. 2,90) 37. 0 
3 29 |; 36.1 239 | 
4 29 | 34.5 | 
46| 41. 7 | 26.1 125 
24. 7 | 30 17.1 
35 | 40, 23. 79 
40) 39. 1 | 23, 
| } Gadsden, Ga.. 44 
20; 16. 1) 8.9. 
4.4] 1 28 | 2.4 212 
18 2.6 31 1.1] 1.5 308 
155 
15| 11.8 4 3 | 29/ 8.0! 7.5 
| 90 
15.0) 10 6) 7.8) 11.0 
| | 
19.4 | 7.0 26-28 | 11.1 | 12.4 | 
i | | | | 76 
20| 23.6 | 1 0.6 27, 28 23.0 | 
2) 82.5) 2 6.2 28 i 26.3 418 
14| 10.6) 30 2.9 28 7.7 270 
166 
7.0] 29 0.4! 26-28 6.6 
118 
29/ 36.1 1 3.9 | 28 12 
25 | 28.8 | 2} 42] 28 
33 | 38.0 28 265 
24 26.5 5 | 5.6 28 Sacramento, Cal 64 


CLIMATOLOGY OF COSTA RICA. 
Communicated by H. Prrtier, Director, Physical Geographic Institute. 


TABLE 1.— Hourly observations at the Observatory, San Jose de Costa Rica, 
during March, 1902. 


| | Relative 
Pressure. Temperature. | humidity. | Rainfall. 
| | 
PA 
j | | 
| 
660+ | 6604 | | | 
Mm. Mm. | Mm. | Mm. | Hrs. 
4.17) 412) 1660) 1632) 80) 84) 00) 000 
365 1642) 16.56) 80) 84) 00) O00 
3. 331) 15.85 | 16.37) 82 00) 00) 0.00 
815) 15.46) 16.20) 84! 85) 00) O00 
B51) 323) 15.37) 16.05) 84) O00) 00) O00 
4.04) 4.01) 15.62) 16.20) | 83 | 0.0) 00) 0.00 
4.34 | 17.26) 17.78) 72) 77) 00) 0.0) 0.00 
cc 4.61 4.74 2. 19, 98 0.0 00 0. 00 
4.79| 476) 2256| 2262) 62) 1.6/ 025 
4.65) 4.56) 24.18 2640) 583) 55) 27) OO) Og 
so 496) 422) 25.446) 25.41 | @| 00) 0.58 
Ipm. 3.85) 3.7 | 25.94) 26.39) 50} 11 1. 00 
$33) BIL) 26.87) 47) G2) 44) LOD 
285) 274) 2279) 2.30) 49) 54) O4/ 12) O41 
270) 241 | 2430) 56/ 23) 025 
265) 248) 2224) 21.25) 62) 64) 23) 18) 067 
291/ 277) 274) 2012) 7) 71/ 13! 100 
3. 34 3.23 | 19.35 19. 27 | 78 | 77 | 1.2 3.1 | 1.00 
$72) 373) 1855) 1857) 78| 80) 00) 08) 0.00 
417; 415| 1803) 1815! 79) 06) 0.00 
444) 444) 17.65 17.90) 7) 83) O08) 09) O92 
4.59/ 4.58) 17.30) 17.31) 78) O8) 0.3! 1.00 
452) 1680) 17.10) 79) 83) 02) 05) 1.00 
| | 
663. 88 668,60 19.69 | 19,82 | 
Maximum .......... 666.80 | 667.22 29.7) 326) 97)...... OP 


REMARKS,—At San Jose the barometer is 1,169 meters above sea level. Readings are 
corrected for gravity, temperature, and instrumental error. The hourly readings for 
ressure, and wet and dry bulb thermometers, are obtained by means of Richard register- 
ng instruments, checked by direct observations every three hours from 7 a. m. to 10 p. m. 
The thermometers are 1.5 meters above ground and are corrected for instrumental errors. 
The hourly rainfall is as given <1 Hottinger’s self-register, checked once a day. Under 
maximum, the greatest hourly rainfall for the month is given. The standard rain gage is 
1.5 meters above ground, Since January 1, 1902, observations at San Jose have been made 
on seventy-fifth meridian time, which 1s 0 hours, 36 minutes, 13.3 seconds in advance of 
San Jose local time. The normals for pressure, temperature, and relative humidity have 
been adjusted to this time; the normal for rainfall in Table 1 and the sunshine observa- 
tions and normal in Table 2 refer to local time. At Port Limon the hours of direct obser- 
vation are 8a. m., 2 and 8 p. m., San Jose local time; the barometer is 3.4 meters above sea 


level. The means for temperature and relative humidity in Table 4 are obtained from two- 
hourly readings given by a Richard self-registering thermometer. 
TABLE 2. 
Sunshine Cloudiness, Temperature of the soil at depth of — 
| O15 m, 0.30m, 060m, 120m. 3.00 m, 
| Hours. Hours. °C | °c | °c | 
30 21,12 | 21.56 21.91 | 20.93) 20.59 
....... | 25.60) 23.77 | pees 
am. 25.73 | 22.72 42 42; 21.35 21.55 | 21.90; 20,91 |........ 
| 
ipm | 22.28 | 22.07 49 22.06) 21.81 21.9% | 20.94 
4pm. 24.46 «(17.64 | 21.97| 21.61 | 2098)........ 
58 | 22.27/ 21.98) 21.94| 2093 /|........ 
10pm. a 4) 621.99; 21.94) 21.9% 
Mean | 45 21.87 | 21.81 | 21, 92 | 20,98 20. 59 
| | 


MONTHLY WEATHER REVIEW. 


Marcu, 1902 


TABLE 3.— Rainfall at stations in Costa Rico, 


March, 1902. 


Observed, 1902. Normals, 
s | ls 
= =< Zz Z 
Meters.| Mm Mm. 
Sipurio (Talamanea) ................... 60 4 10 1 149 12 
3 168 14 ‘6 199 1s 
3 171 7 19s 18 
Swamp Mouth .... 3 264 13 4 230 13 
Siquirres ....... 60 160 s 3 190 11 
300 187 12 1 60 12 
Cariblanco (Sarapiqui) ................. 835 145 12 4 1538 15 
ths a du 266 47 8 1 181 14 
620 25 8 7 80 12 
1,040 2 2 6 75 5 
ere rere 1, 187 26 4 6 18 2 
, 160 25 | 13 17 2 
1,140 12 | 4 6 14 2 
San Isidro 9 1. 
TABLE 4.— Observations taken at Port Limon and Zent, March, 1902. 
Pressure. Temperature. | = 
| 
= $ = | 
Inches. | Inches. | Inches. o 
762.7 | 768.9 | 765.07} 20.1) 35.2) 25.39 | 81 
| | | 
Tempe i 
perature of soil at 
Rainfall depth of— 
| | 
| = 0.15 m. | 0.30 m, 0.60 m. 
= 
| 
Hours. Mm ° 
55 | 187.55 | 300 13 | 27. 68 | 27.43 | 27.82 


—— 
MEXICAN CLIMATOLOGICAL DATA. 


By Seftor Maxven E. Pastrana, Director of the Central Meteorologic-Magnetic 


Observatory. 
March, 1902. 


Prevailing direc- 


= 2 | = = | 
Feet. | Inch. | ° F. | °F. | °F. * | Inch 
4,669 25.16 78.8 | 33.8 57.2) 32 )...... 
Guadalajara (Obs. del. | 
| 5, 186 | 24.87 | 84.2 48.0) 65.8) 42/)...... 
Guanajuato ........... 6,640 23.57 87.8 41.4 64.6 
Leon (Guanajuato) 5,906 24.22 85.1 41.4 64.0 
Mexico (Obs, Cent.) ..| 7,472 | 22.91 82.4) 40.1 62.1 39; T sw 
Morelia (Seminario)... 6,401 23.90 80.6 4.6 62.8 46 sw sw 
Puebla (Col. Cat.).....| 7,125 | 79.3 41.4 56.3 
Puebla (Col. d Est.).... 7,118 23.29 80.1 33.6 59.9 1 
Saltillo (Col. 8. Juan). 5,399 24.68 81.9 | 36.1 60.4 nne. 
| 8,812 | 21.90 | |.......... 
5,078 25.02 84.2) 44.6 65.8 sse, 
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